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LAKE SUPERIOR PIG IRON. 


The only reasons that higher prices are being constantly For Grey iron, Malleable and Car Whee! Castings. 
paid by the uuost prominent steam users in the United PURITAN 
States for Cahall Boilers are—that they are better made, CENUINE CONNELLSVILLE COKE. 
last longer, cost less for maintenance, show a higher FORSTER, WATERBURY & CO., 
efficiency and make drier steam than any other kind. ph bn 
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A NEW TOOL! sande ta ava Gel 


vens. Daily capacity, 30,000 tons 


He 5 
METALS PERFORATED ' 
AS REQUIRED FoR SCREENS OF f 
Main Office and Works: 226 N. Union St., Chicago. 


HONEST BABBITT METALS. 


We do not claim that we are supplying ten different governments with Babbitt Metal. Our 
Metals are used by more than three thousand leading Consumers in UNCLE SAM'S own country 
They are invariably uniform, reliable, contain only pure and best material, remarkably fluid, and 


free from “‘ drossing.” 
PRICES TO ALL —XXX Nickel Babbitt 24 cts. per Ib.; No. 2 Grade (for general shop use 
ro cts. per 1b.; F. O. B. your depot, on your customary terms. Any special mixture of metal made to 


order. 3,000 References. 


SWARTS METAL REFINING CO., _20'X. Despinines st. _ Chicago, Ill. 


ENTERPRISE BOILER COMPANY Prsssws,ssrctevione's"Soccane 


YOUNCSTOWN, Oo. Write for Estimates. 
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MANUFACTURED ONLY BY 
Armstrong Bros. Too! Co., 106 W. Was. &:., Chicage, It 

















of Coke. S@# Direct connections with all railroads enteri 


Quotations, Freight Rates, Pamphlets giving full information, prompt 





Coal) for manufacturing and domestic purposes. 13,500 0 


For Blast Furnace and Foundry Cupola Work; also Crushed Conn 
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Apollo Iron and Steel Company, Pittsburgh. 
Has set the acknowledged standard for the World APOLLO PRODUCTS. 
SCIOTO CO..Onio. largest manufacturing concerns in the souaery. 
e 
MPLLEABLE ROR AND UNE He 8 BRICK stress. Write for particulars. Agents wanted. American Cas Furnace Co., 
B. F. STURTEVANT CO., RECORDING INSTRUMENTS 
On P. 
age 25. All ranges, Low Prices and 
W.S. ROCKWELL & CO., = The Bristol Co., Waterbury, Conn 


WA: JONES OUNDRYs MACHINE © ian 
The “~ = Tube Cleaner Co.| The Bourne-Fuller Co., 

for removing all conditions of scale from all Cleveland, O. 

BLAST FURNACE, ROLLING MILL, We have the only FLEXIBLE SHAFT of remarkab 

BEST ON EARTH 23 John St., N. ¥. 
Boston, Mass. ) For Pressure, Temperature 
BLOWERS, FANS, ENGINES.) SJ “22,85 988S hace ana spect 
Ol L a U R NAC ES. The Chemical Analysis of Iron. 


difference, don’t you ? 
231 Penn Ave., Pittsburg, Pa. DISTRIBUTORS O} 
SOUTH WEBSTER makesof Water Tube Boilers. Adopted by all the 
strength and phenomenal durability under great Fu EL CAS P LANTS. 
See large Advertisement of 
BRISTOL'S 
and Electricity. 
men Charts 
26 Cortlandt 8t., New York City. 








4 Complete Account ofall the best-known 


MINING ENGINEER, CHEMIST, Methods for the Analysis of Iron, Steel, 


Pig Iron, Iron Ore, Lime-stone, Slag 
ASSAYER. Clay, Sand, Coal, Coke, and Furnace 
——— and Producer Gas. By ANDREW ALEX- 
ANDE ArR. New (Third) Edition. 

MOTORS EITC, Se? "Grsinrts BENEDICT CROWELL, nee BEAR | 

Illustrated. 8vo. Half Morocco, $4. 

quuui A Ww r Buildin leveland. "! putation w ch this book has fi i 
T U ios N B U Cc K L E s. => wake g, Cc seit in the estimation + analytical chemists will 
—— ye increased by the masy improvements in the 
=I Blakeslee Steam Jet Pump. | ™"* ®“= | 


Sent post 1 nm receipt of 
REASONS FOR ITS USE: = 7. 


1. Simplicity 2. Is independent of } THE LR IN TRADE REVIEW CO., 


H “A @)\ cjengine. 3. Will pump sandy or impure 
eve an ity orge ron 0., Fd water. 4. Have n valves and no wear 7 cent St., Cleveland, O. 
Tepe s. Not subject to freezing. 6. Economy 


CLEVELAND, O. and reliability 7. All parts inter 
> changeable. Write Tj VW 1] F. R. Prine Sons Co. 
The A B C of Iron, Now 81. || ss BLAKESLEE MFG. CO., Du Quoin, ti! in Luis 2 panede 


THE UPSON NUT CoO., Cleveland, O. 


MANUFACTURERS OF 
MACHINE AND CARRIACE BOLTS, HOT FORCED AND COLD PUNCHED NUTS, LAC SCREWS, BOLT 
ENDS, WASHERS, ETC. Catalogue and Prices on Application, 
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BIRMINGHAM, ENGLAND, 29 ConstiruTIon HILL. 





CLEVELAND, O. 





SHELBY STEEL TUBE CO.. 
Seamless Locomotive Flues. 





NEW YORK, 144 CHAMBERs Sr. 
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ureter the WM. B. POLLOCK CO. 


Stand Pipes, Plant, 
Receivers. with Inquiry please give ad. No. 6. YOUNGSTOWN, 0. Boilers, Tanks, ete 
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COMBINED. onveyor Chains in all Sizes ani 
Is the only lime ex- for every TPOS€ commons 
»tractingHeaterthat/to such goods, - manufacturer 
will prevent scalein | prices to the consumer es 
steam boilers. Re- ¥ 
storing at mapuri.|_ Rubber Belt, Cable Chain or Spin 
ties from the water Conveyors, Mill and Mining Supplie; 
before it enters the | Power Transmission i 
boiler. Write us for prices. Catal. 


Thoroughly Tested. | 4 Cc ” . : 
on application. 
Over 8,000 of them PP bre: 





200 LaSalle St., 
Chicago, Ill. 





Ss. FIX SONS’ 
STEAM VERE WELDING WORKS. 


Manufacturers of reworked boiler tubes 
Good second-hand tubes bought. 


CLEVELAND, O. 











; ée in daily use. | THE AULTMAN COMPANY, 
‘Metallurgy of Cast Iron.”’| ry. siitwell-Bierce & Smith-Vaile Co. 908 South Maret Stree, 
Price 83. Dayton, Ohio. CANTON, OHIO, U.S.A, 












12 sc" AIR COMPRESSORS =:":.:-"" 
Types Special Patterns, 
Covering the requirements of every application of compressed air. Each machine equipped with the most 
improved accessories relating to the economical production of compressed air. Send for new catalogue. 
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xX A. STREDTEH’s 


PATENT STHEIT CLIP 


Saves half the Expense. For connecting Angles, Tees or 
Bars to | Beams for Roofs, Ceilings and other tron and Steel 
Constructional Work. Does away with Drilling and Bolting. 


Structural lron Work a Specialty. 
AND H. A. STREETER, 
35 TO 41 INDIANA STREET, - - CHICAGO. 


PIC IRON. : 
Mention this paper. 


Cleveland, - Ohio. | THE IRON MASTERS’ LABORATORY, "vise 
J. Blodget Britton & Co., Analytical and Consulting Chemists, 


Warrenton, Virginia, formerly located 339 Walnut Street, Philadelphia. 
| Analyses of Iron Ore, Iron, Steel, Coal and Coke, Slag, Limestone, Clay, Fire Brick, Water, ete 


MR i | Complete Catalogue upon 
COPIPRESSORS ARR COMPRESSORS Clayton Air Compressor Wks, 
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hie apr nggm eters For every application of Compressed Alr Power. 26 Cortiandt St., NEW YORK. 
and most simp. | 
| = 
durable and economi- || Capue Aopress "METALFAC-CHICAGO" ABC Cove THE ROBERT W. HUNT & CO; 
cal hi on the Bureau of Inspection, Tests and Consultation. 
‘ | E.H.STROUD & CO.. PITTSBURG : CHICAGO: NEW YORK: 
market. Built on | METAL FACTORS Park Building. 1187 me Rookery. ‘od shane 
G ; ‘ : Reports on iron and steel processes an 
improved lines. The Products f and Saypypplacs for tnapeation of steel rails, splice bars, railroad cars, 
ROCK DRILLS IRON STEEL: TIN-PLATE BRASS Le ae axles, etc. : os rege x aad 
. ; ; : sis of ores, iron, steel, oils, water, etc. 
AIR LIFT, COPPER ‘LEAD : & « ZINC - WORKS. Laboratery—Test of metals, drop and pulling test 
PUMPS, ETC. JI6 La talle Shreel ~ /00 Niltearm Steel ~ of couplers, draw bars, etc. Efficiency tests @ 
‘ boilers, engines and locomotives. 








Send for catalogue CHICAGO. NEW YORK. 


Q RAND DRILL CO. D F. A. EMMERTON. John T. Jones & Co, 





Mines, Prospects, Explorations and Minera 


100 Broadway, New York. j j Land ined, ted, practical tests made 
1328 Monadnock Block, Chicage. Analytical Chemist, ——) reported. Reliable ana ractical ann 


AND METALLURGIST. done. Chemical analysis made. All wor 
by practical expert. Best of reference as to @ 
Address 


Ores sampled at lake ports, mines and furnaces. rience and reliability 
Oo. TEXTO R, Mines and Metallurgical Processes examined. on Suite 32, 115 Monroe St., 
MONTAUK BLOCK, CHICAGO, ILLS 


Analyses made of Ores, Metais, Fuels, Railroad 
Chemist, Metallurgist 


and Foundry Supplies, etc. 
and Assaver. ® Bratenahi Building, CLEVELAND, 0. DICKMAN & MACKENZIE, 
Anal made of Metals, Ores, Fuels and Sup- Millett’s Patent ieee ued a 


CHICAGO, 
plies for Furnaces, Steel Works rm Foundries. 
Ores sampled at mines, furnaces and lake ports. Mining properties examined. Ores sampled @ 


Advice furnished to operators of Blast Furnaces ti tak 

Steel Works and Foundries. ( O R E O E N om —- —~e- ys t. e rod 
Min propert repo nera n , etals, 

an — ar bd Poundey Materials and ucts, etc. 


'68 Superior St. CLEVELAND. O. Tie eat te tn world, CHEMISTS AND ENCINEERS. 



































A B Cc OF IRON, MILLETT CORE OVEN CO., Brightwood, Mass, | Subscribe for the Iron Trade Revie¥ 
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WEEK IN IRON CIRCLES. 


THE MARKET AT LARGE, 

While the market has made no new record the 
past week, the air has been full of rumors of changes 
that point to further centralization of large inter- 
ests in the iron trade. Some guesses have appeared 
in print, ranging from a gigantic combination tak- 
ing in all the large steel companies, and consoli- 
dating the consolidations, all the way to statements 
affecting only the status of the leading Pittsburg 
company. As intimated elsewhere by an officer of 
one of the consolidations, the exact import and 
extent of the pending movement has not been 
correctly represented in any of the publications; 
but an important change in the Carnegie Steel Co. 
is probably the most certain outcome. And what- 
ever the ultimate status of the four companies that 
have been named as ripe for putting together, the 
prominence of the Moore Brothers and their as- 
sociates in all four—presuming that the Carnegie 
Steel Co. deal is put through—will insure the har- 
monious operation of Central Western plants having 
a yearly output of 44% to 4% million tons of steel 
and finished material. Just to the west of them 
are the Federal Steel Co. plants; and with these 
two groups of interests in control of the steel- 
making zone of the country, the maintenance of 
harmony and of profitable prices is put beyond 
hazard. Tocomplete the program, the sheet mills 
remain to be added to the Moore interests, and this 
seems now a matter of a few weeks. It is evident 
from the movements on foot, and from various 
phases of the deals that have followed each other 
so rapidly in the past few months, that a good 
understanding can be counted on, at least, among 
the few large factors in the trade. Market fluctua- 
tions, and therefore market surprises, will be fewer, 
and long contracts will be the rule. In the past 
week the most active ‘actor in the market has been 
gray forge iron. The American Steel Hoop Co. 
bought 12,000 tons for its Pittsburg and valley pud- 
dling furnaces and an equal amount is pending. 
Other Pittsburg sales of mill iron have also been 
made, and the Republic Iron & Steel Co. will be in 
the market as soon as its organization is completed 
this week. The price of Southern forge, and the 
basis of recent sales is $10.50, Birmingham. At 
Pittsburg the market is firm at $14.50 to $14.65. 
Fonndry buying is going on quietly, but steadily, 
and full prices are being paid. The situation is 
even stronger than in April. The largest South- 
ern producer, for example, has 350,000 tons sold 
for 1899 delivery, on a capacity of 1,600 tons a day 
which is about to be increased to 1,800 tons a day. 
It can be seen that comparatively little iron can yet 
be sold by this interest for 1899 delivery. Many 
other producers are nearly as well sold, Thus the 
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dependence of a considerable number of buyers for 
a portion of their supply in the second half year is 
upon new furnaces starting or preparing to start. 
It appears that some of the furnace companies 
which had planned to start up before June 1 will 
not be able to obtain supplies; in other cases repair 
work is delayed by the difficulty of securing ma- 
terial. Meantime the demand of foundries and 
mills for prompt material is a constant pressure 
upon furnaces, and stocks diminish steadily. A 
number of furnaces, including two prominent ones 
in Western New York and two in Western Pennsyl- 
vania, are going out for repairs and relining. The 
British pig iron market has advanced sharply and 
there is again a chance for further export of Ameri- 
can iron, where furnaces can consider foreign offers. 
A labor trouble in the Shenango valley led to the 
banking of four furnaces on Tuesday, but it is ex- 
pected the matter will be adjusted promptly. As 
indicating the premium now paid for prompt steel 
a sale of 500 tons of slabs for Eastern shipment is 
reported at $27.50, Wheeling mill. Reports con- 
cerning finished material indicate rather more 
activity in the past week, at unchanged prices. 
There has been a good aggregate of small orders 
and some fair sales of rails. 
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A radical economic change is coming over the iron and 
steel market through the wholesale consolidation of plants 
and the formation of agreements between interests. In the 
case of companies making the same product, the result is to 
steady prices and remove much of the former uncertainty, and 
to make the buying much more uniform as to time so that 
there is less inclination to anticipate future wants. In the case 
of interests making a chain from raw material to ultimate 
finished product, the result is to remove completely from the 
market a large bulk of transactions. The iron trade is now 
strongly feeling the effect of these movements. and the inter- 
est is less in a recital of transactions with the tonnage and 
price invelved, and more in the arrangements between differ- 
ent interests whereby the market will be affected in the differ- 
ent ways indicated. Where, for example, interest was 
formerly manifested in the probable price of a certain arti- 
cle, the interest now is in knowing whether in the course of 
time that article will be purchasable at all in the open market. 

During the week under review transactions have been of 
minor importance, and there have been scarcely any changes 
in prices. The trade is on the eve of further developments 
which will have consequences of the broadest character, fol- 
lowing upon the harmony which has been conspicuous for 
some time between what may be termed the “Big Four"’ ia 
the steel producing trade, the National Steel Co.. American 
Steel & Wire Co., Carnegie Steel Co., and the Federal Steel 
Co. The trade in the past week has indulged in unlimited 
speculation as to what is on the board, and largely as a mat- 
ter of habit, it has been supposed that a merger was proposed, 
which is improbable. The really important matter, in view 
of the harm«ny already established, is the connections formed 
and to be formed between these concerns and finishing inter- 
ests. Much has already been done in this direction, and more 
isto be done. The chains ‘are being completed from raw 
material to finished product, and outside of these chains the 
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most important interests left wili be the. furnaces making 
foundty pig iron. | 

Pic Iron.—The ‘feature of the Bessemer situation is the 
strike of the day laborers in the Shenango Valley furnaces, 
which started early in the week. As a consequence, four fur- 
naces were banked Tuesday morning, the Atlantic, Rosena, 
Shenango and Neshannock, and others may have tv follow. 
The other furnace labor is ready to work. The men were dis- 
satisfied with their wages, although they were materially ad- 
vanced only recently. Transactions during the week have 
been of small importance. The furnaces have no Bessemer 
to sell before July 1, and will enter the second half of ‘the 
year behind in their deliveries. Some few lots of outside iron, 
making a total of only a few thousand tons, constitute all the 
offerings, and this iron is in such condition that it may be held 
for some time yet, so that the holders are asking the full 
price, $14 50, valley, which is hence the price for spot iron or 
for iron in the second half. The price of $15.15, Pittsburg, is 
well maintained, although there have been one or two sales 
in the past fortnight or so at a shade under this price. A very 
decided activity has developed in mill iron, and there have 
been some large transactions. A number of buyers who 
stayed out of the market for some time have been forced to 
come in during the past week. The market is all of $14.50, 
Pittsburg, and some considerable lots have been sold at $14.65, 
while in the valley as high as $14.25 has been done In foun- 
dry irons there was a little flurry last week ow'ng to some 
furuaces entering the market with some precipitancy, but the 
conjition is now one of strength, at prices unchanged from 
last report. The supply, which seems to be still under the 
reqtirements. will b= little he'ped by the blowi7g in of addi- 
tional furnaces. Of the new furmaces being erected, none can 
cut any figure this year except the two at Lorain. Of fur- 
naces inactive for some time in this region only four, Douglas, 
Ella, Middlesex and Sharon, can be. counted on in the near 
future, and the aggregat: production, of these will not be 
large. We quote the market as follows: 


Bessemer, Walley fULrMmace.........0....0000:+-.ccccrsscreree peovescvecsmoccccce $14+S0 
Bessemer, ~* gan niansdtetghictessdebdoe<equseesvesveomeccemecsines EERE 
No t Foundry... padeedemnaduenidendstenccasgeenhgnentendh «sane qnacaumnses 15.75 to 16.00 


. 1§.§0 to 15.7 


‘No. 2 Foundry... 15.00 to 15.50 


No. 3 Foundry... spasms snk i cet ete 
Grav Forge, vailey furnace... ann) timed BAG WD 16.95 
Gray Forge, Pittsburg ..... eS RSE Sm 


Stret.—The steel market is irregular and devoid of note- 
worthy transactions. Parctically no busines of importance is 
being done for delivery in the second half, and for nearby 
delivery no steel can -be had except at second hands. The 
mark t may be put at about-$26 for billets. It is claimed that 
a few odd sa'es have been made of ‘sheet’ bars to favored ‘cus- 
tomers by two of the leading interests, but none in a way to 
fix a market price. A sale of soo tons'of slabs has been made 
by a Wheeling mill for prompt shipment to the Philadelphia 
district at $27.50 Wheeling. This indicates the high premium 
paid for spot material. 

Ferro MANGANESE.—There is no change in this line, demand 
continuing good, and the price remains at $75 for large lots, 
smaller lots at higher figures. 

Rais AND Track Matertat.—The rail market is without 
incident, and track material! is well maintained at former prices 
by the continued active demand. Some rail business has 
been booked by the local’mill the past week: ‘We still quote: 
Spikes, t.80c to 1.g0e; track bolts, 2.20c to 2.40c; splice bars, 
I. 50¢c to 1.7003 links and pins, 1.80c to 1.goc. 

Bars —Both steel and iron bars remain at unchanged figures, 
steel at 1.65c to t.70c, and iron bars about’a dollar a ton lower. 

STRUCTURAL MATERIAL.—Structural steel 1s firm and active. 
The leading local interest took an order last week from the 
Hamilton (Ontario) Bridge Co.,‘for about 2,000 tons of shapes. 
We quote prices unchanged; as follows: Beams and channels, 
3 to 15 inches, 1.50c; 18 to 24 imches, 1.6dc; ‘tees 1.55c; zees, 
1.50c; and angles, 1.50c to r.55c; universal mill plate, 2c. 

Prates.—The scarcity in plates for nearby shipment is not 
likely to be relieved for some time, and mills now havé a’com- 
fortable aggregate of orders until fall. Spot deliveries continue 
to command 2.10¢e and even considerably more, while for later 
delivery 2e could: be done, and for the fourth quarter orders 


might be placed at a shade under 2c. We ‘quote for delivery ’ 
in the second quarter: Tank, 2.10c; shell, 2:20c; flange, - 


2.30¢; fire box, 23{c to 3c. 
Pirgs ann Tysss.—The consolidation project is, being 
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‘steadily worked up, and the work of the appraisers and ac. 


¢ountants will soon be passed upon and the subsequent 
operations are not likely to consume much time. Much 
of the other detail work in connection with the consolidation 
has been steadily prosecuted. The market is firm and 
prices remain as follows: Merchant pipe, base discount 
60 per cent and additional discounts four 1o's for less than 
carlods ani four 1o’s and 5 for carloads, with free delivery on 
the latter within the prescribed territory; lap weld casing, 
524 for screw and socket joint and 47% for inserted joint, 
with 5 per cent additional on carload orders; boiler tubes, 1 
to 14-inch, 45 per cent; 13 to 24-inch 55 for iron and 60 for 
steel, 23¢ to 6-inch, 60 for iron and 62% for steel, all with 
an extra 5 per cent to dealers 
Sueets.—The market for sheet iron is in a very unsettled 
state, and scarcely any material is to be had from mills, while 
middlemen have disposed of almost all their holdings, and are 
finding it impossible to get more The resumption of very 
active work on the consolidation project is referred to else- 
where. It is rumored that the capitalization of the sheet con- 
solidation will be very small in proportion to the properties 
absorbed, and $25,000,000 is named as the probable figure. 
No. 28 common sheets can be had at 2 goc, but it is questiona- 
ble if this igure could be shaded, and an order fora large lot 
could not be placed at all. The sheet mills have not been 
receiving steel nearly as. fast. as needed, and are unable in 
most cases to contract far enough ahead to take care of the 
demand for their product. Some have had to compromise 
with buyers to whom they could not fuinish material as 
specified, and agree to defer deliveries, at prices below what 
the materia! would now bring. ]n galvanized sheets the mar- 
ket is not so stiff as in black iron; and 70 and § per cent, with 
a 15-cent freight allowance, is the current rate. 
SPELTER.— The spelter market has moved upward since last 
week, and the metal is very firm. Quotations are as follows: 
St. Louis, 6.60c; Pittsburg, 6.70c; New York, 6.80c to 6.85 c. 
OLD MATERIAL.—There is very little activity in this line 
and quotations remain unchanged as follows: _New melt- 
ing stock, $13.50 to $13.75; old steel rails, long lengths, 
$12.50 to $13; cut, $13 to $13 50; old iron rails, $18 to $18.50; 
wrought iron scrap, $15 to $16; cast borings, $8, net, Pitts- 
burg; busheling scrap, $11 to $11.50, net; car wheels (nomi- 
nal), $14 to $14.50, gross; cast scrap, $12, gross; charcoal 
scrap, $13, gross; wrought turnings, $8 to $8 50, net, Pittsburg. 
Coxe.—The average daily shipments last month were a 
trifle greater than the record-breaking pace of March, although 
the total shipments were less, owing to there being but. 25 
working days as against 27 in March. The shipments of the 
leading interests were 30,452 cars, averaging 20 tons a car, 
or 1,218 carsaday. Thisis a slightly higher daily average 
than for March. The price is firmly maintained at $1.90 for 
standard Connellsville furnace coke, and for crushed and 
foundry $2.15 to dealers and $2.30 to consumers. 
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The market has been quiet, and is remarkable only for the 
lack of interesting news. ‘There has been a good demand for 
most varieties of iron and steel, at prices which are very firmly 
maintained by the mills and furnaces, and the inquiry is ex- 
pected to be good for some time. Deliveries on old contracts 
are large, and are keeping mills and furnaces busy. 

Pic Irnon.—The week has not been active in any respect. 
There have been a few quite good-sized sales, but none 
especially large, and the total tonnage of the week is possibly 
a little smaller than that of the week previous. There are 
several fairly good inquiries in the market, and it is thought 
these will develop into orders within a short time. Buying 
is not expected to be large during the present month, how- 
ever, but there is a decided disposition to expect a heavy buy- 
ing movement commencing early in June, and it is thought by 
furnacemen that as soon as the buying commences prices will 
feel the effect and will advance. The condition of the mar- 
ket at present is such that it would take very little to cause 
an advance in prices. -The furnaces are all well sold ahead, 
and none of them are courting business for anything like short 
time delivery. On the contrary, most of them are sold up 
for the next four to six months and are quite willing buyers 
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should postpone purchasing for some time. Quotations ar 


as follows: 
. Charcoal....$17 00 @$18 00 | Southern Coke No. 3...$14 75 @ 15 00 
Lake oe ey. No.1 15 50@ 15 75 | Southern No. 1 Soft... 15 «0 @ 16 00 
1 Coke Fdy. No. 2 1500@ 1550 | Southern No. 2 Soft..... 1500 @ 15 5” 
1 Coke Fdy. No. 3 14 50 @ 1475 Southern Silveries...... 15 50 @ 1609 
1 Scotch Fdy. No.1 15 50@ 1575 | Jackson Co. Silveries.. 17 00 @ 18 00 
— Scotch Fdy. No.2 15 00 @ 15 50 Ohio Strong Softeners 15 50 16 50 
ocal Scotch Fdy. No.3 14 50 @ 1475 Alabama Car Wheel... 17 50 @ 18 00 
veethers Coke No.1... 1600 @ 1625 Malleable Bessemer ... 15 50 16 co 
3Zouthern Coke No. 2... 15 25 @ 15 75 Coke Bessemer ............ 15 50 16 00 
Bars.—Business has been light. Mills do not appear to be 
at all anxious to run after orders, and most of them have put 
off buyers until after the result of the Republic Iron & Steel Co. 
negotiations is known. There has been considerable demand, 
and several quite large contracts have been closed, although 
the aggregate tonnage for the week was smaller than usual. 
No further developments have been made in the consolidation 
plans, but it is thought the final announcement cannot be de- 
layed much longer. The bar mill of the South Chicago Fur- 
nace Co., which is undergoing repairs, will be ready for 
operation within the next sixty days, it is expected. Com- 
mon iron is quoted at 1.60c to 1.75c, and steel bars at 1.65c to 


1.75¢. half extras. 
STRUCTURAL MATERIAL. —New business has been light, with 


only a few small orders closed, and no large contracts. The 
only large business of the week was the opening of bids on 
two drainage canal bridges, one of 2,500 tons, and one of soo 
tons. The contracts were not let last week, but the low 
bidders were the Pennsylvania Steel Co., on the larger and 
the Chicago Bridge & Iron Co., on the smaller bridge. 
Another bridge contract, taking about 3,500 tons, will be let 
by the Drainage Canal Commissioners, May 1o. Mills 
are all full of orders, and specifications on old contracts 
are coming in as fast as they can be handled. The market is 
firm and unchanged. Quotations are as follows: Beams, 15 
inches and under, 1.65c to1.70c; 18 inches and over, 1.75c¢ 
to 1.80c; angles, under 3 inches and over 6 inches, 1.75c to 
1.80c; 3 inches to 6 inches, 1.65c to 1.7oc. Sheared plates, 
2.25¢ to 2.30c; universal plates, 2.25c to 2.30c; tees, 1.70c to 
1.7§¢; zees, 1.65c to 1.70c. Small lots from stock are quoted 
at Kc to %c higher. 

BILLETS AND Rops.—Local mills are full of orders, and are 
unable to take business. Sales in this market have been 
small, both in billets and rods. Prices are about as follows: 
Bessemer billets, $26 to $27; open-hearth billets, $29 to $30; 
rods, $34.50 to $36.50. 

PLates.—The demand for plates continues large, and sales 
last week from store wereexcellent. Mills are unable to take 
much business for nearby delivery, and are not willing to sell 
very far ahead. Quotations are unchanged as follows: Tank 
plates, 2.25c to 2.30c; flange steel, 2.35c to 2.45c; marine steel, 
2.45¢ to 2.5§c; fire box steel, 3c and upwards. 

Sueets.—There has been a good demand for both black and 
galvanized sheets, and several quite large contracts for the 
former were placed last week. Prices are very firm at 2.85c 
to 2.90c for No. 27, black, and 75 per cent off for galvanized, 
mill shipments. 

MERCHANT SteeLt.—Most mill agents report full order books 
forthe summer months, and that they are unable to take 
large business for delivery before fall. The few mills that 
can handle immediate delivery business are getting all they 
need at full prices. (Quotations are as follows: Open-hearth 
spring, tire and machinery steel, 2.40c to 2.45c; smooth- 
finished machinery steel, 2.45c to 2.55c; smooth finished tire 
steel, 2.25¢ to 2.35c; tool steel, 6c to 7.50c; specials, roc and 
upwards. 

RaAIts AND Track Suppiies.—There is considerable demand 
for small lots of light rails, and the local mills are taking some 
orders of this cnaracter. We quote: Standard section rails 
$26 to $27; light rails, $26 and upwards; steel splice bars, 
I.4g0c to1.s0c; track bolts with square nuts, 2.15¢ to 2.25¢; 
hexagon nuts, 2.25c to 2.30c; spikes, 1.85¢ to 1.g0c. 

Wire anp Wire Nats—The demand keeps up well, and 
sales last week were fully as large as those of the week previ- 
ous. Prices are as follows: Plain wire, $1.95; galvanized, 
No. 14 and heavier, soc advance; Nos. 15 and 16. 85c advance; 
Nos. 17. and 18, $1.10 advance; wire nails, $32.10; barb wire, 
painted, $2.20; galvanized, $2.70. _ All prices are f. o. b. Pitts- 
burg and Cleveland, and on carload shipments all rail freight 
is added, making a delivered price. Single carload lots are 
quoted roc higher. 
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Scrap.—The market has been quiet, with only compara- 


tively small sales of any grade. One order of soo tons of rail- 
Mills are 
but are waiting for bar mill consolidation plans to develop, 


Prices are unchanged, and are inclined to be higher on some 


road wrought was tiken in the week not buying, 


grades. Dealers’ selling prices are as follows 

Old iron rails, gross, $18 5o@ $1900 | Axles, net..... seeeeeeeeeeslQ CO@$20 CO 
Old steel rails, long, gr. 13 1350 | Cast borings, net ........ 6 oW@ 6 so 
Old steel rails, short... 11 50@ 1200 | Wrought turnings, net 8 s0@ 9 co 
Old wheels, gross......... 16 1700 | Axle turnings, net 10 004 10 25 
Railroad forge, net ...... 16 1700 | Mixed steel, gross 8 00@ 8 so 
Dealer's forge, net ....... 12 00@ 15 00 Stove plates, net ue 9 ©CO@ 9 50 
No. 1 mill, net « 10 50@ 11 oo Heavy melting steel,gr. 10 50@11 00 
Heavy cast, net............ 13 00@ 13 25 | Oldiron splice b., net. 18 s0@19 00 
Malleable cast, net 850@ 950 

CLEVELAND. 


Orrrce or The Jrom Trade Review and Industrial World. 
27 VINCENT ST., May 3. 


Two big ore cargoes have bsep unloaded at Lake Erie port 
in the past week—the beginning of the movement for 1899. 
The ore is from Escanaba. Lake Superior loading is still 
delayed, however, a number of boats that attempted to get 
out of Duluth on Tuesday, May 2, being held back by the ice. 
Last year 252,000 tons of ore passed through the Sault in 
April; a week of the present moath may pass before the 
recor for 1899 is started. In view of the shortened season 
and of the large amount of ore sold, preparations are being 
made at Lake Erie docks to give the matimum dispatch this 
season. At Conneaut the Carnegie docks, as noted elsewhere, 
will push unloading work day and night. 

At Cleveland the C. & P. ore docks are under the manage- 
ment of M. A. Hanna & Co, beginning May 1. Increased 
receipts for 1899 may be expected at this port. It is evident, 
as the season's work begins that all the machinery of ore 
transportation, fro.n mine to furnace, will be taxed to do the 
work laid out; ani back of this is the problem of getting the 
ore from the mines. In no recent year has there been any 
such doubt about the ability of the mines to respond to the 
calluponthem. The prices obtained on later sales of ore, 
in such lots as have been left from the early rush, are un- 
pleasantly suggestive to selling firms, of their benevolent 
attitude at the opening. The advances secured in March and 
April sales were 50 cents, 60 cents, and in some instances 75 
cents above the original basis. Now, stray lots are being held 
for figures as high, in a few cases, as $1 above first sales. 

Pic Inon.—The market for foundry iron is being followed 
by foundrymen more closely than ever, and there is some 
buying, but nothing large. Some sales of foundry iron on 
malleable specifications—close to Bessemer iron, except that 
phosphorus is higher—have been made in this market the 
past week for shipment to other districts. The output of 
foundries is unprecedented; and this fact has led some 
buyers to pay current prices and make sure of their iron. 
Some others, with the next two or three months covered, are 
holding off on purchases for the second half, to take the 
measure of the new furnace capacity about which there is 
more generalization than definite information, or, in some 
cases, probably of early tangible outcome. There is con- 
siderabe activity in gray forge, and more business that must 
The mills have been simply waiting for the 
In the past week 


soon be closed. 
completion of the Repulic Iron & Steel Co 
a sale of Southern was closed involving 12,000 tons for Pitts- 
burg and valley delivery, and 12,000 tons more is pending. 
Recent sales of Southern were at $10.50, Birmingham, or 
$14.20 delivered in the valley. For Northern $14.50 is quoted. 
Lake Superior charcoal is sold practically to the end of the 
year, the last business closed being at $18, Lake Erie dock. 
We quote Cleveland prices 


Bessemer es Valley Scotch No. 1.........$15 75@16 00 
No. 1 Strong Foundry...15 65@15 90 | Valley Scotch No. 2......... 1§ 25@15§ 50 
No.2 Strong Foundry....15 15@15 40 | Gray Forge, valley......... 14 25@14 50 
No. 3 Foundry .......... 14 75@15 00 | Lake Superior Charcoal. 17 « 18 00 


FinisHeD MareriaL.—The market is firm in all lines, yet 
without signs of further advances. The difficulty of getting 
material when needed is the only drawback to the buyers of 
smaller quantities; but in the main, jobbers are able to take 
care of their trade owing to the forehanded policy early in 
the present movement. All along the line consumers are 
working on a narrow margin of material, and correspondence 
by wire and by mail has m lo with hurrying deliveries. 
Boiler, tank and sheet metal ll affected. We 
Steel bars, 1.65c to 1.75c, Pittsburg; bar iron, 1.50c to 


workers ar 


quote 
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1.55¢, at valley mill; beams“and““channels,“1.50c, Pittsburg; 
sheets, 2.85c, Pittsburg, for No. 27 common. Cleveland sales 
out of stock are made at 1.60c, half extras, for bar iron; 3c 
for No. 27 black sheets, and 7o and 10 off for galvanized. 
Wire nails are unchanged at $2.10 to jobbers and $2.20 to 
retailers in car lots, Cleveland mill. Smooth wire is quoted 
$1.95 to jobbers in carload lots. On galvanized 50 cents 
extra is charged for Nos. 6 to 14, inclusive. Barb wire is 
$2.20 for painted in carload lots and 50 cents advance for 
galvanized. 

Oxp Marrriat.—Mills need to buy but are waiting for the 
coming in of the Republic Iron & Steel Co. officers. The market 
is unchanged at figures recently prevailing: No.1 railroad 
wrought scrap, $16 in the valley; old iron rails, $18.50 to $19; 
old steel rails, $13.50 to $14. The Cleveland market for ma- 
chinery cast scrap is $12 to $12.50; for old car wheels, $16; 
cast borings, $8; old iron axles, $18 to $109. 





CINCINNATI. 


May 2. 
The marked feature of the situation during the past week 
has been the a nount of gray forge that the Soutbern furnaces 
have sold and the heavy inquiries for the same grade of iron. 
This week should all the deals which are now pending go 
through, Southern order books will be swelled to the extent of 
25,000 tons. Of course it is too early to say what the result 
of the pending negotiations will be, but they are very likely 
to decidedly strengthen the situation. There has been a fair 
run of orders for foundry grades, but buyers are learning by 
experience that prompt shipment is not to be expected. There 
is no sign of weakness in any quarter; on the contrary the mar- 
ket as far as the South goes is in the first week of May stronger 
and in better condition generally than it was a month ago. The 
business of the week has aggregated a large tonnage, and as 
may be supposed, comprehended every variety of iron obtaina- 
ble. The market is strong, with an advancing tendency. 
We quote for cash f. o. b., Cincinnati: Southern coke, No. 
1 foundry, $15.25; No. 2, $14.25 to $14.75; No. 3, $13.75 to 
$14.25; No. 4 and gray forge, $13 to $13.50; mottled, $13 to 
$13.50; No. 1 soft, $15.25; No. 2 soft, $14 25 to $14.75; Lake 
Superior coke, No. 1, $16.25 to $16.50; No. 2, $15.75 to $16; 
Hanging Rock charcoal No. 1, $20 to $21; Jackson Co. 
silvery No. 1, $17 to $17.50; Standard Georgia car wheel, 
$15.75 to $16.50; Lake Superior charcoal, $18.75 to $19.25. 





PHILADELPHIA. 
May 2. 


™ The market retains all its strength, but data as to the sup- 
ply of iron available in the secoad half of the year are lack- 
ing, and buyers in some instances are waiting to be more 
definitely informed as to the amount of iron that will be added 
by the furnaces now going in or preparing to get in. blast. 
Some of them are vaguely expecting that present prices will 
yield after the second quarter, but to get satisfactory assur- 
ance of this is the difficulty. At the moment the indications 
are against such a change in prices, but the problem in the 
case of foundrymen is to get their trade up in proportion, as 
present contracts expire. Sales for the current week are 
small compared with those earlier in the year; but this wait- 
ing condition may even be continued for several weeks. Fur- 
naces are so well sold that they are glad to wait for further 
light on the more remote months of the year. With some of 
the furnaces planning to start it is a question whether con- 
cessions would increase sales with buyers in their present 
mood. ‘Those who have any faith in lower prices later in the 
year expect to realize these on standard brands. But there 
is not now the slightest indication that such an expectation 
will be realized. Producers are naming quotations only on 
small or moderate lots, and are showing no disposition to 
advance prices; indeed, to buyers who are now getting iron 
on contracts $4 or $5 a ton below to-day’s prices, it is hard 
enough, in renewing, to pay ruling prices. Sales for shipment 
in the next two or three months are at $16.50 to $17 for No. 
1X foundry; $15.75 to $16 25 for No. 2X; $15.25 to $15.50 for 
No, 2 plain; $15 to $15.25 for mill and basic irons; and $19 50 
to $20 for low phosphorus pig. The steel market continues quiet. 
Very few billets are available and $28 is paid for small prompt 
shipments. The mills report a good small-lot demand, which 
keeps order books in excellent condition. Very little material 
ordered now can be delivered short of mid-summer, aad job- 
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bers who succeeded some months ago in getting round orders 
placed with mills are proving their title to be regarded as 
factors in the trade. There is a general disposition to accept 
the present price basis as quite well established, at least for 
this year, and matters are assuming more nearly a routine as- 
pect. We quote for seaboard or equivalent deliveries, 1.45¢ 
to 1.50c for ordinary bars; 1 55c to 1.65¢ for refined bars: 
1.80c to 1.g0c for steel bars; 2.25c to 2.40c for tank plates: 
1.65c for beams up to 15 inches; angles 1.65c to 1. 75¢. 





PROPOSED CRUCIBLE STEEL CONSOLIDATION. 





Since early in the year there has been a ‘“‘gentlemen’s 
agreement”’’ among the manufacturers of tool steel regarding 
the selling price of their products. The agreement was 
entered into as a preliminary step to a consolidation under 
one ownership of all the properties, and the negotiations to 
this end have now well advanced and it is probable that the 
transfer tothe new company can be effected shortly. The 
utmost secrecy has surrounded the operations so far. It is 
stated that the reorganization of Park, Brother & Co., into the 
Park Steel Co., recently effected, was made by the owners in 
consideration of the probability of the plant’s being absorbed 
by the combination. The copper branch of the Park busi- 
ness has been for some months in the pool formed to control 
the sale of finished copper, the pool paying the company a 
pro rata for the quantity by which its output may fall below 
its allotment, and receiving a pro reta for the quantity in 
excess, when the output is above the allotment. It is proba- 
ble that the copper department will not be included in the 
crucible steel consolidation. The Pittsburg companies which 
it is understood will enter the crucible steel combination are: 
Crescent Steel Co.. Braeburn Steel Co., Park Steel Co., Howe, 
Brown & Co., Singer, Nimick & Co., and Anderson, DuPuy & 
Co. 


Pians for a New Rail Mill in the Pittsburg District. 


A project has been quietly maturing for the erection of 
a steel rail mill at Beaver Pa. The land has. been 
secured and the capital necessary is in sight. The location 
is an advantageous one, being a portion of the level land 
between the Ohio and Beaver rivers, and something like 200 
feet below the tracks of the P. & L. E. Railroad. which 
crosses the track on a trestle. A ship canal is to be dug from 
the point where the Beaver flows into the Ohio river, up to 
the site of the works. The raw materia! for the furnaces will 
be assembled near the level of the railroad tracks, and above 
the tops of the blast furnaces, so that there will be no hoisting. 
It is proposed to build two s500-ton furnaces, with Bessemer 
steel department and blooming and rail mill to finish the 
entire product into steel rails. The projectors claim they 
will depend entirely upon the foreign demand for a market, 
the rails being taken to tidewater by the Ohio and Mississippi 
rivers. The dams in the Ohio will be completed shortly, and 
it will be possible to ship by water to New Orleans at all 
seasons of the year. ‘he preliminary work has been in the 
hands of Capt. M. S. Marquis, and his brother, William E. 
The land secured amounts to about 75 acres, the 
It has about 3,600 





Marquis 
price paid being about $3.725 per acre. 
feet frontage on the Ohio river. 





Obituary. 

Lucius M. Pitkin, president of the Variety Iron Works, of 
Cleveland, was struck by a Lake Shore train at Coit's Sta- 
tion, near Cleveland, on April 29, and instantly killed. He 
was 74 years old. In 1868 he organized the Cleveland Mal- 
leable Iron Co., and was its president. Later it was merged 
into the National Malleable Castings Co. He had been presi- 
dent of the Variety lron Works from the organization of the 
company. 

Wm. C. Dickey, president of the Cumberland Steel & Tin 
Plate Co., Cumberland, Md., died April 18, aged 59. Howard 
H. Dickey, secretary of the Cumberland plant, and William 
C, Dickey, connected with the New York office of the Cambria 
Steel Co., are surviving sons. 

Frank B. Davis, of Chicago, president of the Davis & Lud- 
wig Foundry Co., died last week, aged 50. 





H. B. Luscn & Co., dealers in commercial paper, have re- 
moved their offices to 200 La Salle,st., Chicago. 
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STANDARDIZED PIG IPON DRILLINGS. 


TO THE EDITOR : 

What are standardized drillings? and for what are they 
used? are questions many foundrymen and others are 
asking. In brief, these drillings are from specially prepared 
and analyzed samples of iron, by which the chemist can test 
the accuracy of his work. Almost every trade possesses some 
means by which its artisans can tell whether their labors have 
been productive in obtaining the perfection desired. The 
appearance of the finished casting indicates to the furnace- 
man and founder the results obtained from their iron. A trial 
of a machine or engine shows the engineer or machinist the 
perfection they have obtained, but the completion of an 
analysis by a chemist presents no tangible evidence of the 
accuracy of his results. The only way a chemist can know 
of the correctness of his analyses or give other assurance that 
his work is right, is by having his results checked or by 
analyzing drillings that have been determined by competing 
chemists to learn whether results agree. This latter process 
is, in a sense, to him a method of checking simiiar to the use 
of standard weight to test the accuracy of scales. No labora- 
tory is complete without its standards, any more than a fur- 
nace or founder could be, were it without standard weights 
for occasionally testing its scales. 

The necessity for a laboratory having something in the way 
of standardized drillings has led many heretofore to make 
theirown. This generally has been done after the follow- 
ing plan: The chemist, having decided upon the grade of 
standard thought best for his work, sought out a prece of 
clean pig metal of such grade and drilled it until he had 
obtained from eight to 12 pounds of drillings. These in turn 
would be well mixed, and, 1n some cases, ground in a mortar to 
make them sufficiently fine to pass through a ten, twenty or 
forty mesh sieve. This done, he would put up packages of 
a few ounces each and mail them to other chemists with a re- 
quest that they analyze them for metalloids for which he had 
decided to obtain standards. When the different results had 
been reported, he would accept the average as his standard 
for the drillings in his possession, and which were generally 
preserved by tightly sealing in a bottle, labeled with the an- 
alyses, and kept at hand for use at any time. 

These standardized drillings being accepted as containing 
certain percentages of carvon, silicon, sulphur, manganese 
or phosphorus, could be re-analyzed at any time tocheck up 
the chemists’ own or others’ determinations An observing 
person, having an opportunity to visit these laboratories, 
could often find the chemist using his standards to test chemi- 
cals or some new short-cut methods that he or some other 
chemist had devised. Then again, they might be used to 
check up his own work or that of others, when the correctness 
of results had been questioned. In re-analyzing a standard, 
should the same results not be obtained as were accepted for 
a standard, the chemist was naturally left to conclude that 
some of his chemicals, methods or work was at fault. 

The process by which individual chemists obtained their 
own standards was as a rule long and tedious. It often tuok 
from four to six months before they could get in all results 
from their friends. Then again, from what the writer has 
seen of such reports, he could not have the utmost confidence 
in the standards thus obtained, for, as a rule, the results 
would vary so much that the average accepted would at times 
seem to partake more of guess work than anything coming 
from accurate work or methods. The variations of analyses 
thus obtained could only cause great differences in standards 
in use in different circles, and often perplex managers of 
steel works, blast furnaces, foundries and chemists rather than 
help in correcting evils and preventing losses. 

It was the opportunity of observing the practice of blast 
furnaces in obtaining their standards which led the writer to 
conceive the idea of one central agency from which all could 
obtain standardized drillings, which had been determined by 
a few of our best known chemists. The first difficulty lay in 
obtaining 300 or more pounds of drillings, sure to be uniform 
throughout. This called for the ability to make a casting 
weighing 500 pounds or more that would be perfectly clean, 
sound and homogeneous in its structure. To do this success- 
fully demanded a broad experience in the art of founding. 
For this reason a well-known writer h:s recently said that 
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establishing and maintaining a central standardizing agency 
is properly foundrymen's work. Believing this to be true, the 
writer labored to have the American Foundrymen’s Associa- 
tion take up this work at its last convention; and having been 
honored with the chairmanship of its committee, he has 
worked witn his associates, Dr. R. Moldenke, and James 
Scott, of Pittsburg, P. W. Gates, of Chicago, and E. H. 
Putnam, of Detroit, to make this association's standardizing 
bureau a success. 

It is but little more than three months since our committee 
has had drillings ready for distribution. Since that time, the 
following laboratories, 80 in number, have ordered the as- 
s ciation’s standards: 

Blast Furnaces—Ashland Coal, Iron & Railway Co., Pick 
ands, Mather & Co., Monongahela Furnaces, M. A. Hanna & 
Co., Sharpsville Furnace Co., The Spearman Iron Co., Mabel 
Furnace Co., Stewart Iron Co., Brier Hill Iron & Coal Co., 
Andrew Bros. Co.. Girard Iron Co., Longdale Iron Co., 
Everett Furnace Co., Warwick Iron Co.. Embreville Iron 
Co., Tennessee Coal, Iron & Railway Co., Hamilton Blast 
Furnace Co., R. Heckscher & Sons, Dora Furnace Co., Mc- 
Nair & DeCamp Co, Allegheny Iron Co., Northwestern Iron 
Co., lroquois Iron Co., Tonawanda Iron & Steel Co., Elk 
Rapids Iron Co, Ohio Iron & Steel Co., Penn Iron &Coal Co., 
Thomas Iron Co., New River Mineral Co., Emma Furnace. 

Steel and Iron Works.—lIllinois Steel Co., Kittanning Iron 
& Steel Co., Sharon Iron Works, Youngstown Steel Co., 
Bethlehem Iron Co., Pennsylvania Steel Co., Ashland Steel 
Co., Carnegie Steel Co., Clinton Iron & Steel Co., Sloss Iron 
& Steel Co., Atlanta Iron & Steel Co., The Watt Iron & Steel 
Co., Reading Iron Co., The Martin Iron & Steel Co. 

Colleges.—Harvard College, Worcester Polytechnic Insti- 
tute, Lenigh University, Columbia University, University of 
Pennsylvania, University of Michigan, Massachusetts Insti 
tute of Technology, Ohio State University, Yale Universtiy, 
Michigan College of Mines, Havemyer University, Wester 
University, University of Minnesota. 

Private Laboratories.—Rome Testing Laboratory, Walter 
M. Sander, Providence; Enrique Tonceda, Albany, N. Y.; 
Durand Woodman, New York City; C. E. Lineberger, 
Chicago; R. C. Hindley, Racine, Wis.; Ludw. Loene & Co., 
Berlin; Edward J. Wheeler, Albany; Wm. McGavok, 
Pulaski, Va.; Dickman & McKenzie, Chicago; F. A. Emmer- 
ton, Cleveland, O.; Mariner & Hoskins, Chicago. 

[ron Foundries.--Frank Kneeland Machine Co., Pittsburg Lo- 
comotive & Car Works, McConway & Torley Co., J. 1. Case T, 
M. Co., Syracuse Chill Piow Co., Gates Iron Works, Sargent 
Co., Draper Co., Builders Iron Foundry Co., Snow Steam 
Pump Co., William Cramp & Sons, 

To show that the work is being endorsed by the best con- 
cerns of our country, the following extracis from a few of the 
testimonials received, are given: 

Theodore Wm. Richards, Chemical Laboratory of Harvard 
University: ‘‘Your plan to systematize this useful work and 
to carry it out on a larger scale appeals strongly to me, and it 
1s to be hoped that the outcome may be fruitful iu benefit 
both to the makers and to the users of itron.”’ 

H. L. Mills, Prof. Analytical Chemistry, Sheffield Scientific 
School of Yale University: ‘*‘Permit me to express my belief 
that this work of your association of distributing carefully 
analyzed samples of pig iron is of great value to the metallurg- 
ists und chemists of this country.”’ 

Wilson Miller, President Pittsburg Locomotive and Car 
Works, Pittsburg, Pa.: ‘'Yours of the 27th inst. received, and 
having been referred to our chemist and engineer of tests, 
he makes the following report: ‘In reference to the A. F. A. 
standards, would say I am pleased with them and take pleas- 
ure in endorsing them.’ "’ 

R. Heckscher & Sons, Swedeland, Pa.: ‘‘We take pleasure 
in this opportunity to give you a word of encouragement. 
Trusting that you will be successful in interesting all users 
and makers of pig iron."’ 

Edgar S. Cook, president Warwick Iron Co., Pottstown, 
Pa.: ‘‘It is no little comfort to have the standardized samples 
and to know that the work of our laboratory is correct and 
reliable."’ 

L. C. Phipps, 2nd vice-president Carnegie Steel Co., writes 
‘‘We are using standardized drillings for standardizing solu- 
tions of sulphur and phosphorus, also for checking other 
determinations of silicon graphite, carbon and manyanese, 
and find them very useful in our laboratory. We think it 
very necessary that laboratories should be supplied with 
standardized drillings, especially those working on blast fur- 
nace products."’ 

Frank Kneeland Machine Co.: ‘‘The thanks of all users of 
iron and employers of chemists are due your committee.”’ 

Syracuse Chilled Plow Co. W. W. Wiard, Ass’t Sec’y: 
‘*We do nut see how any firm can afford to do without them 
as they are worth many times their cost."". Tuos. D. West. 

Sharpsville, Pa., April 28, 1899. 
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THE GREATER IRON AND STEEL COMBINE. 


Publications have been plentiful in the daily papers® mainly 
through special dispatches from New York, Pittsburg and 
Chicago—in the past week, concerning plans for a still greater 
consolidation of iron and steel interests. One report is that 
all the large steel companies, including the Federal Steel Co., 
Carnegie Steel Co., National Steel Co.,with the allied interests 
of the latter, the American Tin Plate Co. and the American 
Steel Hoop Co., and not omitting the American Steel & Wire 
Co., are to-be merged in a single corporation. Of this 
there is no probability at the present time, and the whole 
report may be safely discredited. a eos 

Interest has centered, however, in statements connecting 
the Carnegie Steel Co. with the National Steel Co., American 
Tin Plate Co.,and American Steel Hoop Co. One report has 
been that the four would be consolidated into the National 
Carnegie Steel Co., with H. C. Frick as president. There 
has been also the report that the three last named com- 
panies, representing what are known as the Moore Bros. in- 
terests, would go together in one. The change of the Car- 
negie Steel Co. from a partnership to a corporation has also 
been discussed as a separate proposition. While actual 
verification of any of these reports is difficult, at present, the 
truth seems to be that the Moore Bros. and associates have been 
negotiating for a considerable interest in the Carnegie Steel 
Co., and some early outcome from the negotiations may be 
expected. It is well known that the steel sheet combination, 
as noted in another column, is coming along toward comple- 
tion, and that this will make the fourth of the so-called Moore 
companies and will become an important outlet for the pro- 
duct of the National Steel Co. 

An executive officer of one of the consolidations named 
makes this statement to 7he /ron Trade Review: ‘‘There is no 
truth in the story of a consolidation of the Carnegie Steel Co., 
National Steel Co., American Steel Hoop Co., and American 
Tin Plate Co. No deal has been made for a consolidation of 
any of the companies named, and while it is true that there 
has been some talk of a consolidation of several of the steel 
companies, nothing definite has come of it. No announcement 
of plans, either official or unofficial, can be made. It is un- 
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likely, in any event, that the Carnegie Steel Co. will be 
actually consolidated with any other steel company. How. 
ever, close trade relations between the Carnegie Steel Co. and 
the National Steel Co., American Tin Plate Co. and American 
Steel Hoop Co. may result from negotiations under way 
within the past week." 

It would not be surprising if some definite announcement 
concerning the Carnegie Steel Co., in the above connection, is 
made within the week. 


Munising Furnace Co. 

The organization of the Munising Furnace Co., of Munising, 
Mich., reference to which has been made in these columns, 
was completed at a meeting in Cleveland on Friday, April 
28. The company has an authorized capital of $300,000 and 
a paid-up capital of $250,000, and it is the intention to begin 
at the earliest possible date the erection of a modern charcoal 
blast furnace at Munising. 

All labor saving features that can be incorporated will be 
provided, and output is expected to be from 100 to 125 tons a 
day. A chemical plant will also be erected, and the by-pro- 
ducts from charcoal burning will be manufactured—acetate of 
lime, wood alcohol, etc. The stockholders of the company 
are all men of large experience in one or more departments of 
the industry. The board of directors chosen last week con- 
sists of the following: President, W. H. Hinkle, of the 
Ashland Iron & Steel Co., Ashland, Wis.; vice-president, 
R. J. Gaffney, of the American Charcoal Co., Bradford, Pa. : 
treasurer, N. B. Bubb, of the American Charcoal Co., Will- 
iamsport, Pa.; Thos. Keery, of the American Charcoal Co., 
Hancock, N. Y.; Harvey H. Brown, of H. H. Brown & Co., 
Cleveland; Robert E. Morrison, manager of the Munising 
Railway Co., Munising, Mich.; E. H. Scott, Laporte Ind.; 
Henry J. Pierce, of the Manhattan Spirit Co., Buffalo. 

Mr. Hinkle will have charge of the erection of the furnace 
and the management of the business. He will also continue 
in the management of the Hinkle Furnace at Ashland. Thos. 
Keery will have charge of the erection of the chemical works 
and their management. The company has secured valuable 
concessions from the land and railroad companies so largely 
interested in Munising. An office will be opened shortly in 
the Monadnock Bldg., Chicago, of which announcement will 
be made, but meantime all communications may be addressed 
to the Munising Furnace Co., W. H. Hinkle, president, Ash- 
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Republic tron & Steel Co. 


It was the expectation that the meeting for organization of 
the Republic Iron & Steel Co. would be held in New York on 
Tuesday of this week, but a number of details required still 
to be arranged, and the selection of officers was postponed 
till the latter part of the week. Some further negotiations 
or properties are said to be pending. The list as it stands 
to-day includes the 34 properties mentioned in the original 
prospectus of the company, published early in April, with the 
addition of two plants acquired in the last ten days; the 
Peoria Steel & Iron Works, of Peoria, Ill., and the Williams 
Rolling Mill, at Muscatine, Ia., owned by Mrs. Jane Clark, of 
Pittsburg. The capacity of the Peoria plant is 30,000 tons a 
year of bars, bands, hoops, cotton ties, special: shapes and 
agricultural implement material. The capacity of the Musca- 
tine plant is 15,000 tons a year. 





Fire Brick Consolidation. 

Reference was made in these columns some time ago to 
negotiations then on foot for the consolidation of the fire brick 
interests of the country. This-movement has been particu- 
larly active in the Ashland, Ky., district, and thus far the 
tangible results are confined to that district. Within the last 
few weeks all the 14 fire brick companies in the. Ashland dis- 
trict have given options on their plants to New York parties, 
and the prospects of a consolidation are said to be good. 





A DEMONSTRATION of the Amalgamated Association in the 
“First District.” centering in Pittsburg, was held Saturday, 
April 22, more than 2,000 members participating 1n a parade, 
previous to the meeting in Old City Hall, at which speeches 


were made by the local leaders. 
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THE SHEET MILL CONSOLIDATION. 


The situation in the proposed sheet mill consolidation is 
now entirely cleared up. When the matter was first broached, 
in the latter part of last year, many of the sheet manufactur- 
ers were unable to see the benefits of the proposed consolida™ 
tion as plainly as did the promoters, and were unwilling to 
enter into the matter as a plain business proposition. The im- 
portant developments since that time, however, have totally 
changed the aspect of affairs. The National Steel Co. has 
been formed, and practically controls the entire output of 
sheet and tin plate bars in the country, thus ensuring to the 
sheet consolidation when formed, immunity from outside com- 
petition. Moreover many arrangements have been com- 
pleted, and others are proposed, still further strengthening 
the position of the National Steel Co., in the way of reducing 
its costs and broadening its field, so that the formation of a 
sheet mill consolidation, to be closely allied with the Nationa) 
Steel Co., has become a very attractive proposition. At the 
same time,’ some differences which developed among the 
sheet manufacturers in regard to the positions which the 
leading members of the trade should occupy in the new com. 
pany have been satisfactorily adjusted 

In view of the conditions surrounding the trade, and the 
fact that the sheet mills embrace a wide variety of equipment 
and facilities, the matter of handling the options has been 
placed in the hands of 1. W. Frank, president of the Frank- 
Kneeland Machine Co., who is well fitted to form an accurate 
opinion as to the value of the different plants. The options 
were defini.ely called for some time ago, and a number of 
them are now in awaiting consideration No action will be 
taken until about all are in. Mr. Frank’s offices in this 
connection have just been opened and are located on 
the fourth floor of the new Smith Building, Sixth st. and 
Liberty ave., Pittsburg. 

Scarcely any official information can be secured relative to 
the position of the negotiations. As to the personnel of the com- 
pany to be formed, nothing is given out, but the opinion has 
grown of late that the president will be G. G. McMurtry, now 
president of the Apollo Iron & Steel Co., and it is pretty wel 
understood that all necessary arrangements Lave been made. 
outside of placing the valuations on the plants. This will not 
take much time now, and the sheet company may be ready 
to take hold some time early in June, and probably in no case 
later than July 1. 


Lake Superior Iron Mines. 

The Iron River mine, in the Iron River district, Menomi-. 
nee range, acquired some months ago by the Oliver Iron 
Mining Co., is to be known hereafter as the Riverton. The 
Isabella property, also taken by the same company, is about a 
mile distant from the Riverton. The Miller is another mem 


ber of the same group, as is the Dober, which was purchased. 


recently from the Mastodon Iron Co. /von Ore, of Ishpem- 
ing, states that in order to work the Riverton safely and 
economically the Oliver company will probably divert the 
course of the Iron River. With the river overhead the work 
of safeguarding will be expensive. 

Capt. Joseph Sellwood is conducting unwatering operations 
at the Sunday Lake mine on the Gogebic range. The 
property was dismantled by the last lessees and machinery 
must be putin. At the Iron Chief, under the same manage- 
ment, exploring pits are being sunk beyond the old mine 
workings. Some work is being carried on at the Pike also. 

The Imperial mine has been secured under lease by Pick- 
ands, Mather & Co. and the Cleveland-Cliffs Iron Co. It is 
on the northwest quarter of Section 25, 48, 31, Marquette 
county, Mich., just west of Lake Michigamme. The ore is 
a limonite containing 58 per cent iron, o.2 per cent phosphorus 
and 5 per cent silica. It has been worked heretofore in open 
pit. : 

The Cleveland-Cliffs Iron Co. has secured under lease, with 
option of purchase, the Volunteer mine, at Palmer, Mich., a 
Cascade range property. The mine has been idle for three 
years. Unwatering has begun and the mine wi!l be actively 
wrought this season. From the beginning the Volunteer has 
produced 1,074,788 tons. The ore runs 58 to. 59 in iron and 
about .06 in phosphorus, and is well adapted tb be used with 
low phosphorus Mesabi ores. Secretary R. A. Algeris the 
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principal shareholder in the*Volunteer Iron Co., which owns 
the fee of the mine. 

There has been considerable inquiry for Lake Superior iron 
mining stocks recently and all, signs point to further ac- 
quisitions by consuming interesjg ,sooner or later. Some 
offers for Champion Iron Co, steek.Jare reported recently at 
$40, whereas the stock has scarcely been quoted for several 
years, transactions being in the neighborhood of $25.. The 
Cleveland-Cliffs Iron Co. stock has also been inquired for con- 
siderably of late, sales having been made at $90, Chandler 
is $59 and $60, and Republic Iron Co, which went as low as 
$8 three years ago, has sold recently at $16 and $17. 





Personal. 

A. C. Hawes, manager of the Chicago office of Matthew 
Addy & Co., has returned from a six months’ stay in New 
Mexico, very much improved in health. Mr. Hawes will be 
given a warm welcome by Chicago pig iron buyers 

President G. G. McMurtry, of the Apollo Iron & Steel Co.., 
Pittsburg, has sailed for Europe. 

President Schwab, of the Carnegie Steel Co., Ltd., has se- 
cured through Congressman Dalzell one of the guns of the 
Spanish battleship Viscaya for Pittsburg. It will be placed 
in Schenley Park, 

Axel Sablin, thé well-known engineer, is now in this coun- 
try. He is manager of the Millom & Askam furnaces in 
England. 

C. L. Miller, formerly general superintendent of the Joliet 
Works of the Illinois Steel Co, has been appointed by the 
American Steel & Wire Co. as general superintendent of the 
Pittsburg district. 

B. H. Thwaite, of the Blast Furnace Power Syndicate, 
London, Eng.., is expected to visit this country in June, with 
a view @o introdticing his system of using blast furnace gas for 
power.’ Both in England and on the Continent the employ- 
ment of gas emgines, supplied with blast furnace gas, to 
furnish power te furnaces and auxiliary plants, is being fol- 
lojyed with much interest. 


Coke Workers Advanced to the Maximum. 

The 12,c00 employes of the H. C. Frick Coke Co. were noti- 
fied on April 2g of an increase in wages ranging ‘from 6 to 
12% per cent. Tne advance became effective Mayr and 
affects also the employes of the McClure Coke Co., which is 
controlled by the Frick interests | The new scale will greatly 
exceed the highest prices ever paid in any other mining or 
coke region. The maximum rate of increase will be paid to 
the employes who are now receiving the lower wages. The 
advance brings the mining rate up to a figure never before 
reached, $1 12% for every 100 bushels of coal. It will give to 
the drivers, track-layers and other day men employed in the 
mines, $2 12% perday. Coke drawers, under “the new scale, 
will receive 64 cemts per 100 bushels of coal charged, making 
the price per oven from 60 cents to $1, according to the size of 
the oven. The average day's work for coke drawers is two 
and a half ovens of the larger size 

Other companies in the Connellsville region have granted 
the advance, also, so that about 18,000 workers will benefit by 
it. These companies are the Hecia Coke Co., W. J. Rainey, 
Cochran Sons & Co:, J. L.. Didlinger & Co., the Cambria 
Steel Co,, the Oliver & Snyder Steel Co., the Standard Coke 
Co., and the Dunbar Furnace Co. The increased earnings of 
the employes range from 6 to 12% per cent. 


Ir 1s Stated that while Rosena Furnace of the Oliver & 
Snyder S:eel Co. has been acquired by the National Steel Co., 
and the Oliver one-sixth of the Carnegie-Oliver ore goes to the 
same company, under a twenty-year Contract, the two Oliver 
coke properties which together have 629 ovens, have not been 
sold to the Natidnal Steel Co. 


Tue annual meeting of the Western Foundrymeu's Associa . 


tion will be held at the Great Northern Hotel, Chicago, at 
7:30 p.m., May ro. The election of officers for the coming 
year will be held, and sev: t mportance will be 


considered, part ation regard. 
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ACME SEPARATOR. 





“ Aseparator for the removal of water or oil from steam, 
under patents controlled by Schaeffer & Budenberg, is manu- 
factured at the works of this company at Brooklyn, N. Y. 
Its construction is shown in Figs. 1 and 2, the former being 
the horizontal and the latter of the vertical type. Experi- 
ments made by Prof. R. C. Carpenter, at Cornell University, 
and his report shows that when mixtures of steam and water 
containing as high as 40 per cent of water entered the separ- 
ator, the discharge steam contained less than \ of 1 per 
cent. When the entering steam was moving at a rate of 
over 200 feet a second and carrying large amounts of water, 
the discharge steam was found to contain less than \ per 
cent. These results were accomplished without any sensible 
reduction in pressure. 

The vertical form of the separator may be located directly 
above the throttle of the engine and is of such shape as to 
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FIG I, FIG. 2. 


harmonize with the steam pipitg. It does not have any part 
projecting from the pipe line and has asbestos lagging covered 
by polished sheet iron with brass bands. To insure the best op- 
eration of the separator it is connected with a discharge trap 
which receives the water as fast as separated and removes it 
rapidly to any desired point. The danger to steam machinery 
from an excessive amount of water passing over with the steam 
is well appreciated; it is equaliy well known that the removal 
of oil from the exhaust steam is necessary, to prevent damage 
to the boiler, where the exhaust comes in contact with the 
feed water. The Acme separator is reported equally efficient 
for the removal of oil from the exhaust steam before it comes 
jn contact with the feed water. For this purpose the separa- 
tor should be located as near the engine as possible, and be- 
fore the admixture of steam and feed water. In the case of 
a condensing plant, a special vacuum pump of small size, or 
its equivalent, may be required to remove the drip from the 
separator. In the use of all separators care must be taken 
to keep the drips open, and ample means must be provided 
for draining off the discharge from the drip. 
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INDUSTRIAL NOTES. 





Joseph H. Berry, of Detroit, denies that he bas purchased 
the blast furnace of the Weston Furnace Co., of Manistique, 
but says that he and other Detroit capitalists are interested 
in a movement to take over the blast furnace and operate 
it in connection with a chemical plant. 

The reorganization of the Rome Iron Co., Rome, Ga.., is be. 
ing advertised, as required by statue in Georgia, and as soon 
as it can be legally done the reorganization will be formally 
effected. It is the purpose to have the furnace at Rome ig 
operation in May. L. S. Colyar will be president and general 
manager. 

It is announced that the Empire Steel & Iron Co, has 
acquired by purchase the entire property of the Crane Iron 
Works, at Catasauqua, Pa., and the plant of four furnaces 
will now be operated, together with the Topton Furnace and 
the two Henry Clay Fiurmaces at Reading, by the above 
company. Leonard Peckitt, president of the Crane Iron 
Works, has accepted the presicency of the Empire Steel & 
Iren Co, 

Furnace No. 1 of the Sloss Iron & Steel Co., Birmingham, is 
about to blow in. 

At the Diamond State Iron Works, Wilmington, Del., exten- 
sive improvements are about to be made. Some changes in 
organization are also pending. 

At Reading, Pa., on April 30, the new Keystone Furnace of 
the Reading Iron Co., was put in blast. The new furnace is 
the largest plant of its kind in Eastern Pennsylvania. It cost 
$250,000, and required two years to build. The output is 250 
to 300 toms a day. 

Merchant & Co., Inc., of Philadelphia, New York and 
Chicago, report a heavy increase in tin and Babbitt metal 
business. They have recently, taken among numerous others, 
a car load order for Babbitt metal from a large western 
machinery manufacturing Co., the shipment consisting of an 
assortment of grades. Merchant & Co. have been manufac- 
turing all grades of this metal for a quarter of a century, and 
their present large business in this line is regarded as testi- 
mony to experience and reliability. 

Notices have been posted at the blast furnaces of the Mahon- 
ing Valley Iron Co., Andrews & Hitchcock Iron Co., Andrews 
Bros. Co., Brier Hill Iron and Coal Co,, Struthers Furnace 
Co., Ohio Iron & Steel Co., and the Youngstown Steel Co., 
providing for an advance of 10 per cent in wages on May 1. 
This applies to turn work and makes the basis $1.80 instead 
of $1.65. Itisthe condition of the advance that the men 
shall work a fall turn of 15 days without lay-off. 

The deal that has been pending for some time forthe lease 
of Minerva furnace at Milwaukee, has been made. The 
lessees are W. Aubrey Thomas, of Niles, who has a controll- 
ing interest in the enterprise, and Frank Eagle, of Chicago. 
The plant has not been operated since 1893. It has a capacity 
of 125 tons a day of foundry iron. 

The Dillon-Griswold Wire Co., of Sterling, Ill, posted the 
following notice last week: ‘‘On and after May 1, 1899, the 
wages of wire drawers, galvanizers, and barbed wire opera- 
tors will be advanced ro per cent over our present scale."’ 





Iron and Steel Institute. 


The annual meeting of the Iron and Steel Institute will be 
held in London, May 4 and 5, 1899. The following is a list 
of papers that are to be read and discussed: 

“Che Diffusion of Iron," by Prof. J. O. Arnold, and Mr. 
A. McWilliam, Shettield. 

‘The Gellivare lron Ore Mines,’’ by H. Bauerman, London. 

‘The Use of Blast Furnace and Coke Oven Gases,"’ by E. 
Disdier, Bilbao. 

“The Wellman Tilting Furnace,"’ by A. P. Head, London. 

‘The Solution Theory of Iron and Stcel,’’ by the Baron H. 
Jiiptner von Jonstorff, Donawitz, Austria. 

‘Exploring for Iron Ore with the Magnetic Needle,’’ by 
Prof. H. Louis, Newcastle-on-Tyne. 

“Theories and Facts Relating to Cast Iron and Steel,’’ by 
Bertrand S. Summers, Chicago, III. 

‘The Manufacture of Steel Direct from the Ore in the Blast 
Furnace,"’ by D. Tschernoff, St. Petersburg. 

‘The Use of Hot Blast in the Bessemer Process,’’ by Prof. 
J. Wiborgh, Stockholm, 
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ODD ROLLING MILL SHAPES. 





BY ‘‘FERRUM.”’ 

A wonderful variety of shap.s can be produced in rolling, 
and besides the shapes which are customarily produced in 
rolling mills, for definite uses, the company is frequently called 
upon to roll odd shapes for special purposes, requirng the 
employment of some special principle. 

Not all shapes can be rolled, and some forms, which to the 
layman would seem comparatively’ simple, cannot be pro- 
duced at all. An important principle which must always be 
observed is to equalize the draft on each side so that 
the metal will go through straight. Every rolling mill has 
been called upon to produce dozens of special shapes, which 
were required for some particular purpose, and in which there 
would be but one customer and. perhaps, but one order. It 
has come to be a recognized practice that in such cases where 
the tonnage ordered is below a certain amount the customer is 
to furnish the rolls at his own expense, the mill then charging 
for the rolling at a suitable figure. The cost of the rolls may 
be greater than the cost of the finished material, when the 
quantity required is not large. 

Iilustrations are given herewith of a few odd shapes which 
have been rolled. To producea flat piece of uniform thick- 
ness, and of the shape shown in Fig. 1, had been given up by 
the management, when an old roller undertook to produce the 
piece, and he did it on an ordinary sheet mill, the plan being 
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in, or otherwise, thus locking it on the threads of the bolt. 
It was desired to cut these nuts from a long bar, having a slit 
in it, and to saw this slit would have been very expensive, 
considering the tonnage. The piece required is shown in Fig. 
7, ¢ indicating the slit. This piece was rolled flat, and the 
halves brought arownd to close up, the metal being too cold 
to weld 

In a rail the head is the part subject to wear, and it should 
preferably be the best part of the rail, but it has not been 
possible to devise a system whereby it should receive much 
work, and as rails are rolled, there is scarcely any work done 
on the head, the web and flange being decidedly tougher 
than the head, on account of the extra work done on them. It 
is claimed that no means can be used to increase the work on 
the head, although such a departure would be a welcome one. 
The first passes produce a section known as a ‘‘dummy ra’l,"’ 
shown roughly by Fig. 8. The metal so far has been rolled 
upright. ‘The rail is then turned and rolled sidewise, and the 
web formed. An old form of rail was much rolled in England 
jn the days of the iron rail. It is shown in Fig. y, / indica 
ting an empty space. It cannot be stated positively that this 
was done to economize in material, but the rail was rolled 
flat to nearly the section desired, and then the halves were 
brought around, closing up below the space /, and leaving 
this empty. The halves were not welded along the line, 
because it was not necessary that they should weld, there be- 
ing no particular strain in this direction. It may be notey 
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ODD ROLLING 


simply to bend a piece in the shape shown in Fig. 2 and roll 
it in the direction indicated by the arrow, back and forth. The 
draft, it will be seen, would widen the parts a@ and ¢, and 
lengthen the part 4, so that when bent straight again the 
piece would be in the form shown in Fig. 1. By this plan 
considerable work and material were saved by its not being 
necessary to cut out the pieces to make the narrow part in the 
middle. 

Twerty years or so ago there was a form of fence much 
used, which is shown in Figs. 3 and 4. The rod which was 
strung from post to post was composed of sections,\say 6 
inches long, alternately square and flat, the two sections not 
being concentric, but the flat being all to one side of the cen- 
ter of the round. Fig. 4 shows the post, not drawn to scale. 
The openings were as shown a combination ofa circle and a 
slot. Now if the piece shown in Fig. 3 were placed so that the 
round portion projected to the left, it could be drawn through 
the hole in the post, there being a round opening for the round, 
and a slot for the flat. But turn the piece half way around, 
with a round section in the slot,and the piece would be securely 
locked from transverse motion relative to the post. To pro 
duce this rod, an ordinary round was taken, and the flat sec- 
tions mashed out by a mill, one roll of which had a section as 
shown in Fig. s. 

A lock nut invented some time ago was of the form shown in 
Fig. 6, d representing a closed slot, which, after the nut was 
screwed down tight, would be opened up by driving a wedge 


MILL SHAPES. 


that in this form of rail, the rolling had the effect of greatly 
improving the metal forming the head. ‘Lateral rolling’’ 
has been more or less practiced for many years, and consists 
in spreading the metal sidewise at the same time that it is 
rolled lengthwise. There may be an improvement in the 
quality owing to the working in both directions, or it may be 
the reverse in the case; the writer does not pretend to say. 
In rolling charcoal iron, it is not desirable even to roll the 
material back and forth, as would be done on a three-high 
mill, ora two-high reversing mill. The skelp from which 
charcoal iron boiler tubes are made is rolled one way only, 
the metal being pulled back after each pass, for the next one, 
the two-high mill, driven in a constant direction being em- 
ployed. Figs. 1o and 11 show two forms of lateral rolling, 
which have been more or less employed for a number of 
years, in England and in this country. The passes are not all 
represented. Starting with a square billet, in the first case 
two non-registering grooves are made, one above and the 
other below. and subsequent passes produce a substantially 
N-shape, the metal being spread laterally. The metal is 
gradually flattened out until the flat is produced, It is 
claimed that with this form of rolling the metal fills the 


corners better and thus the section is more uniform, The 
principle has been applied to the rolling of sheet and tin plate 
bars, in which it is very important that the weight per foot 
shall be as uniform and as near to the ordered weight as possi- 
ble. Fig. 11 shows an application of the same principle, the 
intermediate form being M-shaped. 
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A METHOD OF CASTING STEEL INGOTS. 





To overcome the difficulties from segregation and piping 
and to insure homogeneous metal, a method has been devised 
]. K. Griffith, of Latrobe, Pa., of casting compound ingots— 
that is, ingots composed of layers of steel of different compos- 
ition. The inventor hasfound in the casting of ingots, par- 
ticularly large ones, that if in addition to the use of a bottom 
chill, the gates be located at the sides of the mold cavity, at 
successively higher levels, or if provision be made otherwise 
so that the metal shall first flow laterally into the mold at the 
base and shall then flow laterally there into at the upper gates, 
constantly at the surface of the metal as the levels of the lat- 
ter are reached successively by rise of the metal within the 
mold, the mold being kept free from agitation and the streams 
of metal caused to enter in different directions, danger of 
segregation and piping is diminished. Practice has shown, 
also, that by introducing the metal in lateral streams so as to 
prevent the later portions of the cast from disturbing the 
metal first introduced, the formation of a compound ingot 
having strata of different composition is made easy and practi- 
cable. The chilling and solidification extending from the bot. 
tom in planes parallel to the face of the chill, there is no op- 
portunity for the contraction of the interior of the metal 
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is constituted by a chill-plate 3, either a heavy metal plate, or, 
as shown in these figures of the drawings, a plate uniformly 
and regularly cooled by the passage of water through it or 
in contact with it, the purpose being that the chill shall be 
of proper construction to abstract the heat from the bottom of 
the liquid metal very rapidly by conduction. The conduction 
of heat is constant and uniform from all parts of the bottom 
of the ingot until the surface of the ingot is frozen. 

Four represents a water channel or passage having an inlet 
sand an outlet 6. Thi$ channel is preferably formed by an 
open pan, within which the plate 3, preferably formed with a 
corrugated bottom to give greater surface of contact with the 
water, is set. The sides of the mold-cavity are constituted 
of fire-brick, fire-clay, sand, or other molding composition 
contained within a suitable box or flask 7, and there are 
gates 8 for the entrance of the metal, which are formed in the 
sides at successively higher levels and which communicate 
by way of stopper-controlled passages 9 with fountains or 
basins 10, into which the molten metal may be poured. Ip 
casting an ingot in the mold so formed molten steel is poured 
into the basins 1o and, flowing through the passages 9, enters 
through the lowest gate or gates 8 into the bottom of the 
mold, where it is rapidly chilled by contact with the plate 3. 
When the metal rises above the level of the lowest gate, it 








iA a PB Al a 
Ris ki FCici th 

ee | ' 
eyed 
4 my O 
we 




















iQ 
ae S See Se 

















anna n en nn te enna a on = en em nnn nnn sae anew anny 

















ES ere Seen i 
- ~ | 
L.. ft. HAA 9) 
oe). me ae bi tt i 
7 —_ . 
Ny O t-fol 
oe 
--4 ' 
atti |! 
“EI 


























FIG. I—METHOD OF CASTING STEEL INGOTS. 


within a rigid shell, which is the cause of piping. Any de- 
fects that may result are at the surface of the ingot and can 
be planed off readily, if desired. This mode of casting also 
makes it possible to feed the casting with a much smaller 
sinking head than it is otherwise necessary to secure good 
results. It also prevents the formation of surface-cracks 
caused by the chilling of the sides of the ingot. 

‘ By the use of a bottom chillin the making of compound 
ingots, there is a rapid solidification of the metal first poured, 
sufficient to preserve its identity; yet it permits the adjacent 
surfaces of the strata to blend enough to prevent a sharp line 
of demarkation. The inventor claims that his method will 
permit of making ingots the face or bottom of which shall be 
of high carbon grading upwardly into low carbon or softer 
steel, and which can be forged or rolled into rails, the heads 
or portions of the heads of which shall be of hard steel and 
the web and foot of soft steel, armor plates, deck plates, plates 
for burglar-proof safes, etc., and which can afterward be 
hardened or tempered by known processes, if desired, and 
that chromium, tungsten, manganese, nickel or other alloy- 
ing materials may be introduced into the steel or into the 
strata thereof. 

The construction of the apparatus and the method of opera- 
tion are thus described by Mr. Griffith. In Figs. 1 and 2, 
there is represented at 2 the cavity of a mold for casting in- 
gots which is of less depth than width and the bottom of which 


begins to enter through the gates next above, chilling as it 
enters by reason of the cooling influence of the plate 3, and so 
on the metal enters in succession through the gates until the 
mold has been filled. Instead of forming the gates into the 
mold-cavity of series of separate openings 8 at different levels 
they may be constituted by vertical continuous slots 8, with the 
same result, the difference being simply that all the gates of 
each vertical series are merged, the metal in both instances 
entering laterally the base of the mold, and then entering at 
successively higher levels at the surface of the metal as the 
same rises. 

I show in Figs. 1 and 2 an excellent arrangement for cast- 
ing steel ingots which may be caused to vary gradually and 
uniformly in the proportion of carbon or other element which 
they contain from the face of the ingot to the back. In the 
middle of the basins 10 I form a second basin 11, having a 
stopper-controlled discharge communicating through a pas- 
sage or passages 12 with the passages g and having dams 
separating it from the basins 10, over which the metal can 
overflow. The first portion of the metal to be cast—say steel 
having a high percentage of carbon or containing a harden- 
ing alloying substance—is poured into the basin 11 and, 
overflowing into the basin 10, is then discharged into the mold 
through the passages 9. Additions of softer metal are then 
made to the metal in the basin 11 until the diluted metal over- 
flows into the basins 10 and is discharged into the mold, and 
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successively increasing the proportion of softer metal added 
tothe middle basin a body of metal of gradually-lessening 
hardness may be introduced through the lateral gates. The 
contents of the basin 11 may at any time be emptied into the 
mold through its stopper-controlled opening, and afterward, 
if desired, a homogeneous softer stratum may be poured there- 
through. 

Instead of constituting all the strata of the ingot of cast 
metal I may proceed, as illstrated in Fig. 3, by placing a plate 
13, of wrought metal, heated to or above a welding heat, at 
the bottom of the mold upon the chill and then teeming the 
fluid metal upon it through the lateral ports, as above de- 
scribed. The wrought plate is held upon and in close contact 
with the chill by the weight of the superincumbent metal, 
and the chilling action“of the chill“is exerted by conduction 
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east and west dimensions of 150 feet. A space of 274 feet is 
left on the south for a future extension of the foundry if neces- 
sary. The foundry is connected with the hard mill room by 
25-foot gang-ways. The mill room will be sox8o feet in 
dimensions, and directly adjoins the assorting room, 40xso 
feet in dimensions. Another 25-foot gangway leads to the 
annealing room, further east,which has dimensions of 100x225 
feet. From the annealing room the progress of manufacture 
leads to the soft mill room, soxso feet, just north of and ad- 
joining the annealing room. 

Castings which need no machine work will be taken directly 
to the shipping room, to the northeast side of the plant, and 
alongside the switch track of the C., B. & Q. This shipping 
room is 6ox204 feet in dimensions.>" Castings” which" need 
machine work will be transferred from’the soft assorting room 
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FIG. 


through the plate upon the molten metal above. The con- 
sequence is that a compound ingot is formed, the cast metal 
adhering and welding perfectly to the wrought plate and 
being itself prevented from segregation and piping by the 
action of the chill. 





The Union Malleable tron Co. 

A new plant will be built at East Moline, Ill., by the Union 
Malleable Iron Co., of Moline. It will be of large size, with 
an annual capacity of 10,000 tons of malleable castings. The 
following description of the new establishment has been 
furnished by the company: 
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FIG. 3.—METHOD OF CASTING STEEL INGOTS. 


feet, and it is situated between the main lines of the C., 
RL & P. and C., B. & Q. A _ 15-foot roadbed for 
switches branches off and runs parallel with the main tracks 
of the two roads. On the extreme west of the buildings 
is storage room for pig iron, coal yard, etc. Then comes 
the foundry, with north and south dimensions of 408 feet, and 
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to the machine and blacksmith room, between the shipping 
and annealing rooms, with dimensions of sox128 feet. The 
carpenter and pattern shops will be located in a two-story 
building, 50x80 feet, and situated just north of the hard mill. 
The pattern shop will be confined to the second story of the 
building, and on the ground floor adjoining the building, is a 
40x50 foot extension for a pattern vault. 

The core room is situated south of the hard mill, and it is to 
have dimensions of sox8o feet, with a space of 58 feet for future 
extension. South of the core room are spaces of 4goxso and 
50x80 feet for future extensions of the hard assorting and 
hard mill, respectively. Then comes the engine room with 
dimesions of soxso feet, and adjoining is the boiler room with 
like dimensions. 

The main office building is to be located just east of the 
annealing room. It will be two stories in height, with dimen- 
sions of sox6o feet. The time keeper's and superintendent's 
office, 30x60 feet, is just south of the office, and further on 
space has been left for a soxso foot clothes and wash room 
for the men, and a soxso foot bath room, also for the employes. 
These last two innovations have not been altogether decided 
on yet, but Manager F. W. Gould says they wil! surely be 
built if the company have enough money left. A soxso foot 
barn is located on the extreme southeast corner of the plant. 

The company proposes to do its annealing by gas, and a 
30x186-foot space is set apart on the south end for gas pro- 
ducers. 





Tue Union Steel & Chain Co., has been incorporated by 
New York parties, under the laws of Delaware, with $60,000, - 
ooo capital stock. The charter is taken out in view of the 
progress of negotiations toward the consolidation of the bulk 
of the chain manufacturers. The capital stock is half 7 per 
cent preferred and the balance common. The Pittsburg chain 
manufacturers, not all of whom have decided to enter the con- 
solidation, are James McKay & Co., Garland Chain Co., Baker 
Chain & Wagon Mfg. Co., and Jones & Laughlins, Ltd. The 
first two are building new plants. E. L. Harper & Son, New 
York, are conducting the negotiations. 
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QUICK REVOLUTION STEAM ENGINES.—1!* 





BY ARTHUR HUERSCHMANN. 


In these days of rapid changes, when novelty of conception 
and record-breaking proportions of mechanism attract more 
attention than anything else, one has almost to apologize for 
reading a paper on the steam engine—a field in which, so it 
would appear to the layman, no progress has been made since 
the days of James Watt. Indeed, Watt's condensing engine 
of 1768, with a coal consumption of g lbs. per h. p. per hour, 
remained unaltered in 1804 when Woolf added his second cy)- 
inder, in 1850 when John Edler compounded it, and when the 
triple expansion engine became introduced in 1870 the coal 
consumption was only lowered to 1.7 lbs., a figure which we 
know does not yet represent 15 per cent of the theoretical 
value of coal burned under the boiler. Since that date little 
progress has been made to improve economy; the attempt 
to introduce a system of four-fold expansion having proven, 
we may say, valueless. The practice of running engines with 
superheated steam, which had to be abandoned in the early 
40's, when Hiro, in Germany, and Clark in England, 
demonstrated the advantages to be gained by the use of super- 
heated steam, became revived in recent years, favored by the 
improvements which have been made in packing material, 
heat resisting, lubicating oil, etc., and characterizes a depart- 
ure in engine building, which, however, is not as marked as 
the advent of the quick revolution engine, the type which 
shall concern us tonight. 

It was not until marine practice taught stationary engineers 
about the possibilities of running well-designed and well-built 
engines at a high rate of speed, and not before the days of 
electricity that the high- speed engine became appreciated. 
Afterward, assisted by contemporaneous improvements in 
shop practice, the high speed engine came to stay. The 
requirements of modern competition and the general tendency 
n all branches of manufacturing to speed up machinery, so 
as to increase its hourly output, and the desire to economize 
the space assigned to the power plant, opened up a wide field 
of application for the high-speed engine, which latter enables 
one to dispense with intermediate shafting and the frictional 
losses consistent with its use. To-day the high speed engine 
is so popular that even in the manufacturing district of North- 
ern England, where still many a new beam engine is being 
put down, to suit the fancy of Ben, the engineer, or Jim, the 
mill-wright, the vertical quick running engine is growing in 
favor as a mill-driving motor. Naturally it has been tried to 
speed up vertical Corliss engines, but it has been found that 
the limit for a ‘‘trip-gear’’ is in the neighborhood of 120 
revolutions. 

Tracing back the introduction of the high speed engine we 
find that for a long time it could not gain recognition along- 
side the Corliss type of engine, which, latter, being then a 
universal favorite, differed from the former considerably and 
in the most important details. Weknow that at that time, 
when Corliss introduced his engine, there was no other varia- 
ble expansion gear known which the governor could control 
as easily and precisely as a Corliss ‘‘trip-zear,’’ and that Cor- 
liss was ahead of his time with both the design and the work- 
manship of his engine. Twist valves, piston and drop valves 
fall in a later period, and the old Meyer gear, like many of 
its modifications, could not be efficiently negotiated by a sensi- 
tive governor, as an efficient gear must not act back on the 
governor. Economy and good regulation, therefore, secured 
, a monopoly for the Corliss engine, and incidentally the notion 
spread that nothing but a slowrunning engine could give 
good results. Of course, the piston speed, the real measure 
of speed, is still higher in a slow-running Corliss engine than 
in most high-speed engines. The characteristic features of 
the superiority of the Corliss type of engine became, however, 
less prominent when instead of driving factories having 
a steady load, small dynamos of varying load had to be 
driven, (as direct as possible to avoid sluggish governing), 
and when the frictional loss of mill gearing, once the chief 
load of many industrial establishments, became reduced 
through the introduction of the now popular swivel bearing 
and other improvements in the transmission of motive power. 
The original Corliss engine, moreover, was not capable of a 
very wide range of ‘‘cut-off."’ 





* Read at the meeting of the Engineers Society of Western Pennsy! 
vania, Tuesday evening, April 18, 199. 
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To govern quickly and within wide limits we had to have 
instead of a very heavy fly-wheel, more impulses on the crank 
shaft per unit of time. As the variation in the load wil] Cause 
the governor to affect, at the very best, the next stroke and 
cut-off only of the engine, it became desirable to shorten this 
streke and repeat it proportionately often during a given time 

It may be of interest to state that this evolution of the 
quick-revolving engine does not seem to have taken place in 
the different engineering nations at the same time or in the 
same manner. English engineers, with their large experience 
in marine practice and with their preference for vertically ar. 
ranged cylinders, which latter have for a hundred years proven 
to be a desirable feature with beam engines, developed early 
the type of engine known as ‘‘inverted vertical’’ or marine 
type. See Figs. 1 and 2 

In this country the experience in the accurate building of 
machinery enabled you to demonstrate the fallacy of the 
belief that great speed per second means great wear and 
tear. and an engine was developed, characterized by light 
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Fig. 3, Fig. 2A. 


moving parts, well balanced, shaft governor and utmost sim- 
plicity of design. 

In Europe the high speed engine was longest opposed and 
considered an absurdity. The reasons for this are not far to 
seek. In the first place, electrical machinery was run at 
jower speeds and the tendency theTe was and is to build large 
and slow-running dynamos, and match the speed of the 
engine, whilst in this country and in England the engine be- 
came speeded up to match the dynamo speed. Secondly, 
scientific considerations and theory, however useful in gen- 
eral as a guide and telling us what we should not attempt to 
do, are deluding in this case and against the high-speed 
engine. Theory and precedence being more regarded there than 
in this country, the features of short stroke, small expansion 
and large clearance sentenced this engine. As a passing 
remark we may state here that clearance which averages 15 
per cent, reaching as much as 25 per cent, will seldom be 
found excessive, being essential to cushion the engine. It i, 





—— 


oR ee 





PRD © Re 8 OR RRP n= > 








OT TR ROS Ye 





May 4, 1899 


now more generally understood that in every engine the 
economical limit of expansion is sooner reached than its possi- 
ble theoretical degree, owing to increase of heat and fric- 
tion—losses in larger cylnders, and that here Lord Kelvin's 
law of economy, defining the relation of increment of capital 
to advantages [to be derived from such additional expense, 
should, as in so many engineering problems, receive first atten- 
tion. It should ulso be considered that it makes no difference 
to the user of an engine whether he pays with his money for 


eal or for capital charges and that with this commercial end 
c = 


in vie 
siderations 

At the recent exhibition of Brussels, Belgium, I saw so- 
called ‘improved’ Corliss engines, representative of the 


w, speed, gear or type of engine are subordinate con- 


taste of the fren *h and Belgian designer. It seemed to me 
that they were too perfect to be entrusted to the care of, imper- 
fect human attendants and that they had too many rods, 
ioints and packing boxes A quick-revolving engine, on the 
other hand, would be simple, reliable and have all the moving 
parts accessible and quickly renewable. After this somewhat 
historic review, I should like to consider the present practice 
and then discuss the merits of a few representative types of 
quick-running engines. The subject is very large and to- 








FIG. 4. WILLAN HIG SPEED ENGINE, 


night we can only describe a few engines. I shall not con- 
sider rotary engines or turbines, and shall restrict myself to 
engines in England and on the continent of Europe, thinking 
that such information will be of most interest to you 

In this country of cheap fuel, generally speaking you find 
the non-condensing type of engine to prevail and in particular 
where the water is dear; in Europe condensers are insisted 
upon, wherever it is possible to install them Preferably the 
driving of these condensers, or theirair pumps, is effect 
direct from the cross head of the engine, (see Fig. 1) and 
this tendency has developed the so-called high speed engine 
there, running at iso revolutions or thereabouts. The air 
pump in such engines is single acting and often acigar shaped 
plunger (see Fig. 3). I think Franco Tosi, a large engine 
builder in Italy, was among the first to build an engine on 
tne liens of the Armington-Simms engine, but with an inde- 
pendent belt driven condenser, situated beneath the engine 
The modern tendency is to use direct acting air pumps and 
to connect all the exhaust pipes of a plant to a central con- 
densing Station. 

A-point which cannot escape the attention of the observer is 
that single acting engines are not in favor in Europe, though 
they should appeal to the theoretical designer. High speed 
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engines with rotary valves, arranged similar to those of the 
English Brotherhood engine, are being manufactured in some 
quarters, but they have few advocates I saw one engine of 
this type at Liege, Belgium, having rotating valves arranged 
vertically, and therefore less liable to wear; this engine 
was very simple and showed good results. 

Concerning the action of the steam, we find that although 
the single acting engine preceded the double acting, the 
former has only in recent years become a prominent type. 

A single acting engine is not liable to knock if properly 
cushioned; there is only a downward thrust and the direction 
of the strain in the moving parts is not changing from tension 
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to compression as in double acting engines. It is frequently 
pointed out that this very quality will prevent a good lubrica- 
tion of the brasses, but experience has sufficiently demon- 
strated the fallacy of this contention in all cases where the 
bearings are not skimped down in their surface. As a rule 
the designer will find that on account of the large cylinders 
required for the single action, the centers of the two adjoin- 
ing sets of engines will have to be far enough apart to allow 
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of ample provision being made for the besriogs. The ‘‘Wil- 
lans’’ engine, ( see Fig. 4), built at Rugby, England, is the 
most popular engine of this type in England, it® is enclosed 


and 


} 


splash-lubricating like the Westinghouse engine and has 


many good features in its design. The engine has a central 


valve located inside the hoilow piston rod, the cut-off is 


effected by the piston rod and therefore very rapidly at piston 
speed. There is only one joint in the driving gear of the pis- 
ton valve, and the engine is very compact and can to a great 
extent be built on a lathe 

Compound high speed engines are the rule, at least for 
electrical purposes, and they ar lt with two orthree cranks 


or what is the same thing, two or three sets of cylinders. 
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If run non-condensing, it is customary to fix on a suitable 
cut-off and govern with a throttle governor in preference to 
regulating with an automatic expansion gear, which latter is 
apt to cause a drag in the large low pressure cylinder at light 
loads, cutting off early. Where it is the intention to run the 
engine periodically condensing, say when there is amplewater 
to be had or during summer time only, when the exhaust 
has not to heat the shop, it is advisable to hang the eccentrics 
on fixed discs and to make them adjustable so that they can be 
readily thrown over to vary the require’ “‘cut-off.”’ (See Fig. 
5.) A pointer arrangement serves in such cases to indicate 
the position of the eccentrics. An engine of this description 
which has proven very useful is shown in one of the photos. 

The double acting engine has the advantage of being, gen- 
erally speaking, of smaller proportions, and of being reversi- 
ble should this feature be desired. It is here only just to 
state that even at very high speeds the change of stress in the 
moving parts will not cause knock or show undue wear if the 
steps in the rods and brasses in the bearings be properly 
fitted and adjusted, and that this very change of direction of 
stress will facilitate lubrication. With pressure lubrication 
which we shall consider later, there will be always a quantity 
of oil ready to force its way into the brasses, as soon as the 
reversal of stress takes place. 

As regards the number of revolutions, 5-600 is the maximum 
with small English engines, whilst Continental types will 
seldom reach 300 revolutions; of course these figures would 
have to be greatly reduced for heavy engines, and I think for 
instance that it would for different reasons not be advisable 
to run a 1,000 h. p. engine at higher speed than say 1-200 revo- 
lutions per minute, 

It has to be borne in mind that in speeding up an engine we 
increase its power in a linear measure while the centrifugal 
strain, caused by the inertia of the moving parts, grows with 
the square of the velocity. The latter strain affects the mov- 
ing parts for which we cannot allow too much space without 
sacrificing the first object to be aimed at in the construction, 
which is compactness. Naturally the price will also go up 
with a very high speed, as the design will have to be one 
embodying the best details of construction, and the material 
employed, as well as the workmanship, will have to be of the 
highest order to ensure good results. 

The regulation of the engine and in connection therewith 
the selection of a suitable valve gear is a subject on which 
opinions differ very greatly. In the case of an electric light 
engine for instance, it used to be customary to specify that 
the governor should keep the engine within a speed variation 
of as low as 4 per cent between full load and running empty; 
later it became understood that this close governing was not 
as important as it first seemed to be, in fact dynamos began 
to take care of themselves and their output electrically, (wind- 
ing of dynamos) and more importance was attached to the 
even running of the engine which was insured by increasing 
the number of impulses on the crank-shaft through the ar- 
rangement of two and three sets of cylinders and as many 
cranks arranged at right angles or at 120 degrees. It is a com- 
mon experience with electric light that the constant and small 
fluctuations are more annoying to the eye than the slow 
waves, changing between light and dark. 

With reference to the governing, it will be observed that 
while the automatic feature is prevalent in this country, in 
England the throttle governor is growing in favor. The throt- 
tle is hardly as sensitive as the automatic valve, however close 
we put it to the cylinder, and its action is not as rapid as that 
of an automatic valve, but as before discussed, it is 
sufficiently so with a multicrank engine, which type of engine 
prevails on the other side of the ocean. In any case the 
throttle valve proper should have a correct development, (see 
Fig. 6), a point which is not always watched. As regards 
economy, throttle governing gives excellent results for steady 
loads, whilst in cases where a great variation of load has to 
be met, we are compelled to set the gear and fix the eccentric 
for the latest ‘‘cut-off’’ and the maximal load, or rather for 
the load which is likely to occur most of the time, so that the 

engine will run less satisfactorily at light loads. Where we 
have a low steam pressure, this disadvantage of throttling 
decreases, though in any case throttling means that the ex- 
haust will carry away more of the heat because the maximum 
pressure has extended over a comparatively large part of the 
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stroke. ; The latter loss increases percentually as the work of 
the engine decreases. 

The automatic engine on the other hand has the disadvan- 
tage that the maximal pressure always occurs at one end only 
so that there isa great difference in the energy card of such 
an engine, necessitating the use of larger parts; increase of 
expense will result as well as increase of friction since we 
have to use a large fly-wheel to enable us to work with great 
expansion and a drag at light loads may also occur if cylinders 
are too large. As an advantage of the automatic engine could 
be mentioned that it will not allow the engine to run away 
when the load is suddenly thrown off, since the governor when 
reducing the “‘cut-off’’ will automatically increase the com- 
pression and thereby pull up the engine, whilst with throttle 
governing when the throttle valve is leaky there is in certain 
types of engine a chance that sufficient steam reaches the 
cylinders to keep the engine racing. It should be said that 
the automatic feature is a safeguard in this respect only where 
a single valve is employed, controlling the compression as 
well as the admission, as there are most engines, particularly 
those having two cylinders, in which two separate valves are 
arranged and in which the distributing valve is not affected 
by the governor. Whether in the case of the throttle or the 
automatic engine, the shaft governor is being universally 
employed; it dispenses with troublesome intermediate gear- 
ing torun the governor, and makes the engine more safe, 
sensitive and compact. In many designs the ‘governing 
center,”’ as it were, of the engine can be altered at will by 
means of an attachment at the side of the fly-wheel governor. 
It consists of a hand wheel and screw externally arranged 
and acting on the tension of the governor springs, or affecting 
the leverage of the centrifugal weights. In the case of throt- 
tle governing such a speeding device is very simply pro- 
duced by interposing a spring and tension screw between 
governor and throttle. This appears in Fig. 7. 

As bearing on the economy of quick-running engines 
we shall consider the ratio of diameter and stroke and how 
it affects the amount of ‘‘cut-off’’ to be employed. For a 
given horse power and piston speed, we assume for the sake 
of comparison that in one case we have a long stroke engine, 
one square foot piston area and five foot stroke, and compare 
this with a quick-running engine, of five square foot piston 
area and one foot stroke. At 20 per cent cut-off we find the 
surfaces exposed to condensing action of the steam to be four 
and one-half square feet for the long stroke and 13 for the 
short stroke, but at 60 per cent we find this surface to be 114% 
square feet in the first instance and only 10 square feet in the 
case of the quick-running engine. dee Fig. 8. 

We find, generally speaking, that both types have same pis- 
ton speed, but that the short stroke engine makes four times 
the number of revolutions of the long stroke engine, therefore 
there is less time for the condensation of steam to take place, 
Of course this calculation would not be correct if we consider 
ed the large port surfaces of small engines. In any case we 
see that quick-running engines should have a large cut-off and 
that there is not much use for ‘“‘jacketing,’’ an arrangement 
which is very generally used in Europe. It is, on the other 
hand, only logical that we should cut off as early as the load 
will permit, but this would in long cylinders, as we have just 
seen, give great loss from condensation. 

Much could be said about <¥ features in the genera] de- 
sign of high speed engines, but I shall only briefiy touch a 
few. 

Whilst horizontal engines are the rule in this country, the 
vertical inverted type now prevails on the other side; the 
frame of this engine consisting generally of a cast iron 
standard, accommodating the crosshead guide, the front being 
as a rule made more accessible by letting the cylinder rest on 
one or two wrought iron or steel columns, ap apneny three 
in the case of a two-crank engine, or four in the case of three 
cranks. The early types are of the hammer pattern, (shown 
in Fig. 2), having standards in front and back which enables 
them to be more reversible, should it be necessary. 

The tendency is to enclose the running parts within a sur- 
rounding and oil-tight frame, (see Fig. 2A), access through 
which latter can be gained by removing suitable covers or 
opening regular doors, provided in same, which arrangement 
1s indispensible in the case of forced lubrication, which popu- 
lar lubrication we shall consider presently. Soft packings 
are still largely used, but the metallic — is never disre- 

arded where good work is concerned. A cheap substitute 
or a packing can occasionally be met in high speed engines, 
(mostly to separate the low pressure cylinder from the high 
ressure in tandem engines), which consists of a plain bush- 
ing with a few narrow grooves turned on the inside to act as 
steam cataracts. 


(To be continued. ) 
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DEATH OF CAPTAIN ALFRED E. HUNT. 





It would be very difficult to say in what way Capt. Alfred 
E. Hunt, whose untimely death last Wednesday has been 
lamented on both sides of the ocean, was best known—as the 
captain of the famous ‘‘Hampton Battery B”’ of the National 
Guard of Pennsylvania, as the founder and senior member 
of the Pittsburg Testing Laboratory, a foremost institution 
of its kind; as the president and organizer of the Pittsburg 
Reduction Co., which has made aluminum a commercial 
metal; or simply as a wonderfully energetic, enthusiastic and 
capable engineer, metallurgist and business man. 

Capt. Hunt was born in East Douglass, Mass., in 1855. He 
was 44 years of age when he died. On his father’s side he 
belonged to the eighth generation descended from William 
Hunt, who came from Salisbury, Eng., in 1635, and became 
one of the original settlers of Concord, Mass. His paternal 

ndfather founded the works in Douglass, Mass., where 
the famous Hunt’s axes were manufactured. On his mother’s 
side his ancestry is traceable directly back to the Rev. Peter 
Thatcher, rector of St. Edmond’s church, Salisbury, Eng. 

Capt. Hunt received his education at the Boston high 
school and at the Massachusetts Institute of Technology, re- 
ceiving from the latter institution on his graduation in 1876, 
the degree of bachelor of science in the department of 
metallurgy and mining engineering. After serving for some 
time with the government geographical survey, and with 
private engineering corps making topographical and railroad 
surveys in the West, he became connected with the Bay State 





Iron Works, in South Boston, where the second open hearth 
steel furnace in the country was erected. At the suggestion 
of Ralph Crooker, Sr., general manager of the concern, he 
was sent to Michigan to explore for iron ore. Based on his 
invesitgations and analyses of the samples collected, the report 
was made on the well known Michigamme deposits. Later he 
became manager and chemist at the open-hearth steel works 
in Nashua, N. H 

It was as early as 1879 only three years after his gradua- 
tion, that Capt. Hunt came to Pittsburg. Serving for a time 
as chemist and foreman of the heavy hammer department at 
the Black Diamond Steel Works, now owned by the Park Steel 
Co., he, in 1882, joined with George H. Clapp, of the same 
firm, and organized the firm of Hunt & Clapp, operating the 
Pittsburg Testing Laboratory, for the chemical and physical 
investigation of materials and the inspection of iron and steel. 
The concern has become very widely known in these connec. 
tions, and has inspected and passed upon many of the most 
important steel structures in the country. In 1893 the busi- 
ness was reorganized into a limited partnership, styled the 
Pittsburg Testing Laboratory, Ltd. At the time of his death 
Capt. Hunt was vice-chairman, George H. Clapp being chair- 
man. 

In 1888 Capt. Hunt organized the Pittsburg Reduction Co., 
to manufacture aluminum under the process of Chas. M. Hall, 
who had been connected with the Pittsburg Testing Labora- 
tory. He has been president of the company ever since. For 
some years the company was engaged in important litigation 
respecting the exclusive rights of the Hall process in the 
United States, which rights were thoroughly established. His 
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policy was to reduce in every possible way the cost of manu- 
facture and give the public the largest possible share in the 
economies effected, so as to increase the use of the metal. 
At the same time he busied himself in a campaign of educa- 
tion covering the varied and extensive uses to which alumi- 
num may be put. When the reduction company was formed, 
aluminum cost about $15 a pound. In large lots, the No, 1 
grade, having less than one-half per cent of impurities, now 
sells for 33 cents a pound, it being cheaper than brass, bulk for 
bulk, and much cheaper than copper, compared by the same 
standard. 

Capt. Hunt derived his title from having been commander 
of Battery B., N. G. P., for over 12 years. At Mt. Gretna, 
Pennsylvania, he volunteered into the national service. While 
the battery was in camp at Chichamauga he was invalided 
home, but while not recovered he joined the battery to go to 
Porto Rico. His battery had met with its first resistance, 
and was just on the point of firing its first shot, when a mes- 
senger arrived bearing news of the signing of the protocol. 
While in Porto Rico the captain was taken with malaria, and 
although after his return he professed to be almost recovered, 
on the advice of his physician he started Sunday, April 23 
for Atlantic City, but was taken ill in Philadelphia, where he 
died on Wednesday. 

In 1878 Capt. Hunt married Miss Maria T. McQueston, of 
Nashua, N. H. He is survived by her and their son, Roy A. 
liunt. His brother, Herbert Hunt, is president of the Hunt 
Air Brake Co., of New Kensington, Pa. Capt. Hunt was a 
member and director in the Pittsburg Chamber of Com- 
merce, and a member of numerous technical societies: Ameri- 
can Institute of Mining Engineers, American Society for the 
Advancement of Science, American Society of the Civil Engi- 
neers, American Society of Mechanical Engineers, American 
Chemical Society, Engineers’ Society of Western Pennsyl" 
vania, of which he was a past president, and the Iron and 
Steel Institute and the Institute of Engineers, of Great 
Britain. He was the author of many valuable papers. In 
1894 he was awarded the Norman gold medal for the best 
paper on an engineering topic at the Columbian Exposition 
competition, his paper being entitled ‘“‘A Proposed Method 
Testing Structural Steel.’’ 

The feature of Capt. Hunt’s disposition which most im- 
pressed one was his energy and enthusiasm. He was a very 
hard worker, of that class of hard workers who are not tied 
down to one subject and who work hard only because they 
love that one thing. He was very approachable, and very 
ready to help those who came to him. His acquaintance was 
naturally very large. When in Europe his traveling friends 
would be in a state of continual surprise over the number of 
acquaintance he would meet, and would be equally surprised 
at his way, in meeting people for the first time, of always 
having some special topic for each person which he wished to 
discuss. 





THE program for operation at the Conneaut docks of the 
Pittsburg, Bessemer & Lake Erie road the coming season pro- 
vides for night as well as day operation. Two shifts will be 
organizéd, so that the unloading ot ore will go on continu- 
ously. Another feature that will insure dispatch to vessels is 
the building of steel ore bins, on the west side of the river, in 
connection with the McMyler fast unloading plant. In case 
the car supply should not be sufficient to take all of a cargo 
direct, the vessel and the unloading machines will be moved 
along opposite the system of bins and the balance of the cargo 
unloaded into the latter. From the bins it can be dropped 
into cars when the latter area vailable, the operation saving the 
slower and more expensive process of unloading such ore as 
cannot go immediately into cars, upon stock piles from which 
it must be picked up again for shipment to the furnace. 





Tue plans to unite the interests of the country making 
ornamental iron work, dropped some months ago, are being 
revived, and efforts are being put forth to combine all ‘the 
manufacturers of ornamental iron work, the scheme being 
promoted by a New York firm of organizers and underwriters. 
The following manufacturers are mentioned as being inter- 
ested in the negotiations: Robert Vierling, William Currer 
and Erastus Foote, of Chicago; William R. Snead, of Louis- 
ville; W. H. Brown, of Indianapolis, and William 5S. Simp- 
son, of St. Louis. 
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BLAST FURNACE TUYERES. 





The latest installments of the transactions of the American 
Institute of Mining Engineers contain contributions to the 
discussions on ‘‘Tuyeres in the Iron Blast Furnace,’’ started 
at the Buffalo meeting of the Institute in October, 1898. Dr. 
R. W. Raymond, secretary of the Institute discusses the sub- 
ject as follows: 

‘In connection with the subject of multiple tuyeres, my at- 
tention has been drawn to the practicability of gaining, with- 
out the multiplication of tuveres, the advantages which that 
measure is intexded to secure; and learning that this had been 
attempted in the invention of the Gaines radial-discharge or 
fan-shaped tuyere, I wrote to Messrs. Gustafson Brothers, of 
Sequachee, Tenn., who manufacture that tuyere, for informa- 
tion concerning the invention itself and its performance in 
practice. Totheir courtesy I am indebted for most of the 
facts given below. I present these statements without ex 
pressing any personal opinion on the subject (having no per- 
sonal knowledge of it) for the purpose of bringing this device 
to the notice of members, and calling forth both criticism and 
testimony concerning it. 

“Admitting that definite advantages are to be secured by 
the multiplication of tuyeres, we must still confess that this 
change involves considerable expense in the increased num- 
ber of blast pipes, tuyeres, coolers, connecions, and pipes for 





GAINES BLAST 


water circulation. There is, moreover, a serious question in- 
dvolve in the weakening of the furnace wall by extra perfora- 
tions. This consideration applies with special force to fur- 
naces already built without reference to such an increase of 
tuyere-openings. Ledebur, in his //andbuch der Etsenhit- 
‘enkunde, says on this point (I translate from the edition of 
1893, page 365): 

‘A limit to increase in the number of tuyers is given, in 
any case, by the circumstance that the perforation of the wall 
weakens it; in other words, that there must be left between 
the tuyeres a mass of masonry sufficient to carry the parts 
above. In most cases an appropriate number may be secured 
by giving to the furnace as many openings as there are meters 
in its circumference at the tuyere-level. For instance, for a 
hearth-diameter of 2.5 meters, i. e., acircumference of 7.7 
meters, seven or eight openings might be made, of which, 
however, one would be occupied, not bya tuyere, but by the 
fore-hearth or the closed front with cinder-notch, 

“Obviously, any device which would produce the same effect 
as the multiplication of tuyeres without requiring change in 
the existing equipment or additional perforation of walls 
would be highly acceptable, especially to the managers of 
furnaces already built. This is what is claimed for the 
Gaines tuyere. Figs. 1 and 2 giving back and side views of 
this tuyere, explain themselves. Its essential feature is the 
horizontally elongated discharge-opening, which speads the 
blast in a horizontal fan shaped layer (something like the 
flame of a gas-burner), instead of delivering it in a cylindrical 
or conical form. 


‘But the delivery of the blast with radial impulse in a hori- 
zontal plane is not the only resu!t sought by this device. [f 
that were the case, the delivery-opening might be simply a 
slit, as it is in the ordinary gas-burner, to which this tuvere 
has been compared. It will be observed, however, in the 
figures herewith given, that the opening varies regularly in 
vertical diameter, presenting at no point a perfect parallelism 
of top and bottom. This peculiar symmetrical form is de- 
clared to be the result of calculation and experiment, and to ef- 
fect the end for which it is designed, namely, the delivery, at 
each point of the nozzle openiny, of a volume of blast propor- 
tional to the field of furnace area to be supplied by the radial 
blast current from that point. The field for each tuyere is 
taken to be a triangular section of the furnace area at tuyere 
level, bounded by radii drawn to the center of the area, mid- 
way between the tuyere and its adjacent neighbors; and the 
field for each special portion of nozzle-delivery (say one inch 
of the horizontal length of nozzle-opering) is taken to be the 
triangle formed by radii from the nozzle-center, termination 
at the boundaries, thus determined, of the total field for that 
tuyere. In other words, the prublem is treated as if the cir. 
cular furnace-area at tuyere-level, were divided into sectors 
by impermeable partitions, and each tuyere were required to 
furnish blast for its particular sector; each sector, moreover, 
being similarly subdivided into triangles having their com- 
mon apex, not at the center-of the furnace, but at the center 





FIG. 2. 


FURNACE TUYERE. 


of the nozzle, and each horizontal inch of the nozzle-opening 
being required to furnish blast for its own triangle of sector- 
area. Obviously, the section of blast issuing from the middle 
of the nozzle slit will have to supply a field extending to the 
center of the furnace, while the sections on both sides of it will 
have to serve fields of diminished area, limited by the bound- 
aries of the sectors served by adjacent tuyeres. Hence the 
nozzle-opening must have a maximum vertical diameter in the 
missle of its horizontal length—and in like manner the verti- 
cal dimension is determtned for each part of that opening. 
due regard being had to the frictional effect of smaller diam- 
eters, to the effect of the residual area along the furnace-walls 
(not directly supplied with blast, yet taking it, all the same), 
and to other conditions of practice. The result of a due con- 
sideration of all these elements is declared to be the form of 
nozzle-opening adopted in the Gaines tuyere; and this form, 
it is claimed, need not be carried in practice, provided the 
suitable size be used, that is, provided the proper relation 
between total tuyere-area and hearth-area be observed. 
“This proposition seems to me worthy of some further con- 
sideration. As a matter of fact, there are no such impermeable 
partitions between or within the sectors of hearth-area as the 
theory of the Gaines tuyere assumes. The norma! result of 
the blast from the tuyeres is the production of a general 
plenum of pressure throughout the stock ; and, under this pres- 
sure, the blast and the resultant gases are supposed to pene- 
trate to all parts of the descending column of stock, Sucha 
normal distribution is often defeated by irregularities in the 
stock itself, furnishing channels of superior ease tot heascend- 
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ing gases, and thus giving rise to premature fusions, accre- 
tions, etc. But these evils originate above the tuyere-zone, and 
how much they depend upon the original distribution of blast 
is an open question. It might be argued that ifthe blast be 
strong enough to penetrate to the center of the hearth, it will 
certainly distribute itself with sufficient uniformity to pene- 
trate all available openings in the columa above. And it 
might be added that the accretions on the hearth-wall be- 
tween tuyeres, due to the failure of the blast from ordinary 
nozzles to reach’ that space, do no particular harm. The 
shape assumed by the crucible, from tuyere-level down, is of 
little consequence, so long as the interior space remains large 
enough to hold the molten iron, and does not become so large 
as to permit the iron to break through the weakened walls. 
“On the other hand, the establishment of a general interior 
pressure, such as our ordinary practice assum2s, must cer- 


tainly be the result of mutual reactions and adjustments con- 
> 


cerning which we have no data. We do not know, in particu- 
lar, how long it takes to establish this general equalization of 
pressure, or how far above the tuyeres it is established. There 
can be no doubt that by introducing blast through circular 
openings we create an ‘irregular distribution which must be 
left to adjust itself somehow according to pneumatic laws. 
Itis unscientific to assume that this adjustment will take 
place without affecting at all the working of the blast furnace, 
and that, while recognizing the importance of the distribution 
of stock, we can ignore entirely the distribution of blast. And 
it is quite reasonable to suppose that, by introducing the 
blast in such a manner as to reduce to a minimum the 
necessary general equalization of interior pressure in the fur- 
nace, we may be able to remove one cause (whether it bea 
principal or only a subordinate one) of irregularities in furnace 
work. 

“These considerations are as applicable to the proposition 
of increasing the number of tuyeres as to the particular de- 
vice to which I am ‘calling attention. 1 would only say, in 
this connection, that if it be sought to secure the effect of 
multiplied tuyeres by modifying the form of the nozzle, with- 
out increasing the number of tuyeres, I know of no better way 
to determine the form of nozzle required than that which Mr. 
Gaines has adopted, notwithstanding the tact that it involves 
an arbitrary assumption as'to the interior subdivisions and 
conditions of the furnace. 

“With regard to both propositions—that of more numerous 
tuyeres and that of modified nozzle-forms—I may be permitted 
to express the opinion that, while they are entirely reasona- 
ble in theory, their quantitative value must be determined in 
actual commercial practice. This statement is so true as to 
Datrits, cracsratay all agg iav3itioas oc imo*y73 021 
but I think it derives some special force, in this instance, 
from the fact that the evils which it is sought to remedy are 
not wholly (perhaps not even chiefly,) due to the cause which 
it is proposed to remove. It follows, moreover, that the ver- 
dict of practice itself may be slow in coming, and lacking in 
unanimity or conclusiveness when it comes, and may require 
much critical scrutiny and valuation to fix its real scope and 
weight. For myself, I should not be surprised if these pro- 
posed improvements should ultimately turn out to be real, but 
much less important commercially than their advocates have 
imagined. 

**Let it not be inferred, however, that these or any other 
inventions are to be, on that ground, condemned. So far as 
human foresight goes, the day of revolutionary improvements 
in the production of iron and steel is past. We must look 
henceforward to small economies, rejoicing as much overa 
dime as we used to rejoice over a dollar, and valuing every 
small new gain as turfmen value the fraction of a second in 
racing-record. Times of low prices and fierce competition, 
like the present, emphasize the value of technical improve- 
ments, which, in the rush of general and ampleprosperity, are 
despised or neglected. Moreover, I venture to point out that, 
in these days, the inventions (and also the improvements in 
the details of practice, which have, not infrequently, more 
real importance than formally announced “‘inventions,’’ 
though they be not ranked as such) cannot be, as a rule thor- 
oughly tested and accurately valued at one place, and under 
one set of conditions. A comparison of the results obtained 
under varied conditions is essential to a reliable conclu- 
sion.”’ 
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INDUSTRIAL SUMMARY. 


(If you are in need of machinery ofany description, please notify The 
Iron Trade Review, and we will put you in communication with our 
advertisers at once.) 


New Buyers in the Market,and Some of Their Wants :— 
~_New York capitalists have secured a charter for the Rich- 
mond, Va., Standard Steel Spike & Iron Co. Capital $2,000, - 
ooo, formed for mining coal and iron ore, converting coal into 
coke, iron ore into pig iron, and pig iron into steel ; alo for 
the manufacture of railroad spikes and all other articles of 
iron and steel. The officers for the first year are: President, 
J Fred Pierscn, Jr.,of New York; vice-president, Corbin War- 
wick, of Richmond; secretary, George M. Bailey, of New 
York city; treasurer, William H. Llewellyn, of New York 
city. 

At Frankfort, Ky., the Louisville Forge Co. has filed arti- 
cles of incorporation. Capital, $25,000. J. K. Stewart is the 
chief incorporator. 

The Yantacaw Chemical Engine Co., with principal office 
at Nutley, N. J., has been incorporated, with a capital of 
$125,000, for the manufacture of chemical engines, fire exting- 
uishers, etc. The iacorportors are A. H. Van Riper, P. F. 
Guthrie, and Alfred F. Skinner. 

The Graef Motor Works, of Brooklyn, N. Y., have been in- 
corporated with a capital of $250,000, by E. W. Graef, E. L. 
Graef, H. A. Gubnor, George Rekstein, and J. C. Church. 

Warrior Iron Works, C. J. Goehegan, manager, Birming- 
ham, Ala., are in the market for an air compressor having 
air cylinders of about 24-inch diameter. 

Dibrell Bros., Danville, Va., want price on a 100 h. p. boiler 
and a 50 h. p. engine. 

The Ross-Meehan Foundry Co., Chattanooga, Tenn., will 
put in a new engine. 

W. H. Crowe, Jellico, Tenn., wants to purchase machinery 
for foundry and machine shop. 


New Construction :— 

The East Lebanon Iron Co.'s mill at Lebanon, Pa., recently 
burned, is to be rebuilt, and it is expected the plant will be in 
operation the latter partof May. It was the intention to 
erect steel frame work, but the contract for the steel could not 
be placed for delivery short of two or three months. 

At Huntsville, Ala., D. L. Foster, J. B. Boyd, and others, 
have organized a company to build and operate a machine 
shop. An expensive brick building will be erected. 

Work has begun on the mammoth repair and car building 
shop to be erected this season by the Rock Island Road in 
Valley Junction, Ia. It will be goox210 feet. 

The blast furnace department of Frank C. Roberts & Co., of 
Philadelphia, is engaged upon the following: The new fur- 
nace plant for Laughlin & Co., Ltd., of Pittsburg, of which 
two furnaces are now under construction ; two furnaces for the 
the Lorain Steel Co., at Lorain, O., both of which are nearly 
completed; one furnace for the Lebanon Furnaces at Lebanon, 
Pa., which is also approaching completion, and one furnace 
for the Riverside Iron Works, at Wheeling, West Va. All of 
these furnaces will be 1oo feet high. In its architectural 
department the firm is engaged upon contracts as follows: 
The 17-story office building for the Real Estate Trust Co., of 
Philadelphia, and a 17-story office building for J. Wallace 
Hallowell, to be located on Broad st., Philadelphia. It is also 
working upon the new general store house for the Lehigh 
Valley Railroad at Packerton, Pa., and the power plant for 
the shops of the same company at Sayre, Pa. 

The Variety Machine Co.’s plant at Warsaw, N. Y., is to 
be enlarged. The company's capital has been increased to 
$50,000. : 

The L. S. Starrett Co., Athol, Mass., having outgrown their 
present plant. consisting of a three-story and basement butld- 
ing, 240x4o feet, with an annex 72x44 feet, and still needing 
more room and power, have bought property across the street 


from their works, with water power, and will utilize it to further 
expand their business. The main building of this newly 
acquired property is 130x30 feet, with ell 34x40 feet, four 
stories high; two separate buildings, 52x30 feet, two stories 
and a storehouse. A nickel plating plant will be tastalled in 
one of the 52x30 foot buildings. 

Contracts have just been let forextensive improvements at 


the Waukesha Malleable Iron Works, Milwaukee. Two new 
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when the plant is shut down. 
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Manufacturers of the 
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Pumping through, instead of from, a feed-water heater, 


Method No. I: The Pump draws or receives the water intended for the boilers in its original condition that is, cold, and with all its im- 
purities. The pump then forces (against the pressure in the boiler, and against the friction) this water into the Heater: 
the pump does not stop pushing the water so long as it is in operation, and it also pushes along all the mud, organic matter, 
etc. The Heater IS PART OF THE PIPE LINE to the boilers—the water must keep moving through it—and so must the 
mud. The carbonates of lime and magnesia become insoluble, that is,they are precipitated when the carbonic acid gas is 
DRIVEN OFF by the heat of exhaust steam, but there is little or no chance within a « losed or pressure heater for these 
gases to free themselves, and so the carbonates in solution pass on through the heater into the boilers, where the gases can 
get away from the water the same as the steam does, and then precipitation and deposit occur 

Absolutely no purification obtainable with this type of heater, except when the water comes to rest, which occurs only 


Method No. 2: The gases liberated by the heat of the exhaust are free to find their way to the atmosphere, for the COCHRANE , 
Open Heater,’ therefore the carbonates have a chance to form in flaky or 
solid particles, and it is only a question of providing a suitable lodging place for them, 
the mud ——— tray surface, settling chamber and a filter bed in the 
COCHRANE HEATERS. 

The exhaust steam condensed in heating the water amounts to say 1-6th or 1-7th of the 
total supply. This is saved and used, being mixed with the other water. No scale forming 
matter whatever in this condensed steam. 


HEATER is an “ 


The Heater in Method No. 2 has to carry less than one pound of pressure—the Heater 
in case No. 1 must be built to carry boiler pressure, and, therefore, it is heir to all the ills 
of boilers - expansion and contraction strains, leaky joints, etc 


Is there any question as to which is the preferable system to adopt 
have hundreds of thousands of horse power of COCHRANE 

HEATERS, proving that Method No.1 can not “ho'd a candle” to 
» Method No. 2, though this we would like to have you prove for yourself 
by installing ome of our COCHRANE OPEN HEATERS. We send 
them on trial. 


HARRISON SAFETY BOILER WORKS, 
Clearfield & 17th Sts., Philadelphia, Pa. 











oven will be constructed and also a fire proof vault in which 
to keep patterns. There will be two new buildings, one 64x70 
and the other 32 feet square. The proposed improvements 
will cost between $9,000 and $10,000. 


Fires and Accidents:— 


At Lorain, O., the dam of the blast furnace plant reservoir 
of the Lorain Steel Co., burst Saturday night, and the pump 
house was carriedintotheriver. The damage is about $10,000. 
Some weeks will be required torebuild thedam, but meantimé 
water can be piped to the furnace from the steel plant reser- 
voir, and the delay 1n starting these will be about two weeks. 


Power Equipment and Machine Tools. 

The Lakeside Malleable Iron Co., of Racine, Wis., is mak- 
ing extensive*improvements to its plant, by adding a 15-ton 
reverberatory furnace, two too h. p. boilers and a Corliss 
engine.~ This will increase .the capacity from eight tous a 
day to°about 20 tons. 
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The E. P. Allis Co., has the contract to build a blowing 
engine for the Sulin Iron & Steel Co., to be erected in the 
company’s blast house at Sulin, on the River Don, in Russia. 
The engine will weigh 350 tons, and will cost $50,000. The 
Allis company also received orders recently for four engines 
for Bristol, four for London and two for Cork, all being 
electric generators for tramway service. 

William Tod & Co., of Youngstown, O., have been awarded 
the contract by the National Steel Co. for a vertical steeple- 
cross compound blowing engine, which is to be placed at the 
Sharon Furnace, Sharon, Pa. The cylinders are 84 inches in 
diameter. It will be completed by June. 

For the first time in their history the Aultman-Taylor Ma- 
chinery Co., manufacturers of the Cahall horizontal and verti- 
cal water tube boilers are operating night and day, having 
been compelled to do this in order to take care of the steadily 
increasing demand for this type of boiler. The output of the 
first week when the plant was operated night and day was 
1,500"h. p. per-day, but_in the second week this was increased 
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SAWS 
FOR CUTTING 
COLD METAL AND 
FOR GENERAL WORK 
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MOUNT SAVAGE FIRE BRICK. 


UNION MINING CoO, 
Proprietors of the CELEBRATED Mount Savage Fire Brick 


-® GOVERNMENT ¢ STANDARD. 


Established 1841. Capacity, 60,000 Per Day; 18,000,000 Per Year. 
The Firet Manufactory of ite Kind in the U. S. 
Home Office and Works:-MOUNT SAVACE, Allegany County, Md. 


Branch Offices :—Ne. | Broadway. New York, N. Y.; No. 222 So. Third St., Philadelphia, Pa.; Fergusen Block, Pittsburgr Pa., 
Stowe, Fuller & Co., 249 Arcade, Cleveland. Ohio; N. A. Williams Co., 219 E. Washington St., Chicago, I. 


WHY NOT PRESERVE "7+ 2 RIVERSIDE FOUNDRY CO., Cleveland, 0. 


Wire Ropes, ANERSDL FOUNDRY GO 
Manilla Rones, | | WVSANDSICHILTED 
Gearing? ) 














ROLLS 


Swed Rien Catalogue L, tells how. 
THE > +7 COLUMBUS, 0., 
COM ’ U. 8. A. WY CLEVELAND,O. 








Wh iting to adverti ; Rolling Mill, Rod Mill, of Every 
po cdheseteen hapten, ns gee Wire Mill and Blast Furnxce CASTINGS Description. 


kindiy mention this paper. 
CAILLED AND HARD GUIDES A SPECIALTY. 


“OTIS” FIRE-BOX PLATES A SPECIALTY. 


Flange Plates, Ship Plates, Tank Plates, Steel Car Axles 
and Forgings of all kinds. 
O ’ IS Steel Castings ffom 100 t0 75,000 Ibs. 


Head Office and Works, CLEVELAND, OHIO. 


Agencies: NEW YORK, 97 Cedar St. CHICAGO, Old Colony Bide 
ST. LOUIS, 516 N. Third St. WASHINGTON, Kellogg Bide. 
MONTREAL, Homer Taylor, 183 St. James St. 
SAN FRANCISCO, John Woodlock, 154-156 First St 


Malleable Iron Castings, 
Elevators and Conveyors, 
Detachable Sprocket Chain, 
Sprocket Wheels. 


SPROCKET CHAIN MFG. CO., 


Succeeding Detroit Sprocket Chain Co., Ltd 


DETROIT, MICH. 











WRITE FOR NEW CATALOGUE. 


charter with $250,000 capital stock. As has been stated, the 
concern will erect a large steel casting plant at Glassport, Pa. 





to 1,800 h. p., and this large output will be maintained steadily 
until next October or later, there being sufficient orders 
already entered to take the entire output up to that time. The tube plant mentioned some time ago as to be built at 
One of the three large engines which the Wm. Tod Co., Beaver Falls, Pa., by a party of oil men headed by H. G. 
engineers, founders and machinists, of Youngstown, O., are Wasson, a Pittsburg attorney, is now under construction. 
building for the Youngstown works of the National Steel Co., The concern will be known as the Atlantic Tube Co., and ihe 
is about ready to be shipped. They are of the steeple, cross plant is expected to be in operation by October 1. 
compound, vertical type, with steam cylinders 54 and 102 The Pittsburg Machine Tool Co., Pittsburg, Pa., has been 
inches, 60-inch stroke, with Corliss valve gear. Each engine incorporated with $250,000 capital stock. A plant will be 








has two blowing cylinders 108 inches in diameter, 60-inch f 
stroke. The fly-wheel is 70 tons in weight, 24 feet in diameter. 


The Pittsburg District: — 

The Union Steel Casting Co., Pittsburg, has been incor- 
porated with $70,000 capital stock, all paid in. Mention has 
already been made of the concern’s having started work on 
the erection of a steel casting plant in Pittsburg, across the 
Allegheny river from Etna. 

The Pittsburg Steel Foundry Co., Pittsburg, has secured a 


erected in Allegheny City. Frank Moore, president of the 
Pittsburg Malleable Iron Co., is president. 

A. M. Byers & Co., Pittsburg, have advanced the wages of 
some 300 boys employed in the pipe and tube plant by § per 
cent, in compliance with a request made Saturday, last. 

The Chester Rolling Mill Co., Ferguson Building, Pitts- 
burg. which proposes to build a 6-mill sheet plant at Chester, 
W. Va., opposite East Liv erpool, O., has elected the follow- 
W. Tindle, T. B. McKnight, and 


ing directors J. N. and C, 
Banfield, Irondale, O. ; 


Ohver Bingham, Pittsburg; William 
J. E. McDonald, East Liverpool, and A. W. Webber, Iron 
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U. BAIRD MACHINERY CO., 


423-425 Water St. PITTSBURC, PA., 124-126 First Ave. 





aeeeere 





Machine Tools and Supplies, sss... : 








ST Ce 


P& B wa 
Ruberoid 
Roofing 


For covering buildings 
exposed to severe condi- 
tions, such as machine 
shops, foundries, etc. No 
paper to tear. No tar to 
run or melt. Absolutely 
the best. Has asa founda- 
tion the best wool felt. 
Not affected by acids, al- 
kalies, coal-gas, steam, oil, 
grease or by great heat. 
Waterproof. Durable. 
Masily laid... . ss is 





Write for samples 
and prices. 


THE STANDARD PAINT COMPANY 


SOLE MANUFACTURERS 


NEW YORK: 81-83 John Street 
CHICAGO: 189 Fifth Avenue 


STM ir 
Persistence 


QUUQUAAUEONDGADEADEOOUAOUUOUOOUOOGDOOOUOGUOOUHOUEOUEOOUOOOOOGDAGOONOOOOOOODNONOO AO OOLLE 


SUUUUNANANUAAUNAUUGUEOUHODOOUOGUOGUAGOOGDOGOEOONOUOOOOODOOOOOOOND OO OLAONODGOOOOOUON ONY 





= BRER MILL 
PORTLAND 
CEMENT. 


The Brier Hill Iron & Coal Co , 
YOUNGSTOWN, O. 





In Advertising 


KENTUCKY FIRE BRICK WORKS 


onal rn tit per eS om ol 


CUPOLA BRICK. 





“WO1INS SHYOM 13318 


FIREBRICK, KY. 


Ore and Goal Handling Machinery 


For Blast Furnaces, Docks and Mines. 


MINING, MACHINERY, 


HICH CRADE HOISTINC ENCINES. 





WEBSTER, CAMP & LANE MACHINE GO., Akron, Ohio, 





Conestoga Ruilding, E DWA R D E. E RI KSO N , PITTSBURG, PA. 


Regenerative Gas Furnaces and Water Seai Gas Producers. 
Producer Gas under Tubular Boilers, saving 20 per cent in fuel. 





wag agNO SMOKE. 





Is one of the requisites of satis 
factory results. In the expansion 
of business which is now noticeable 


in every section of the country, — 


advertisers who have made them. O. K. CROWN. 


selves regularly prominent in the Oo. K. 
past two years will be first to rea; a 
the rewards of nersistent publicity. 


Fei Ee BRicC rk. 


SUITABLE FOR 
Furnace, Malleable, Mill, Foundry 
and Lime Kiln Work. 


OAK HILL FIRE BRICK AND COAL CO., 


OAK MILL, OMIO 








PROENI 





HORSE SHOES“ARE THE 
BEST HORSE SHOES MADE 


CATALOGUE SENT ON REQUEST. 








Voegtly, secretary and treasurer, and land agent, J. E. Mc- 
Donald. 

It is stated that four mills are to be added to the American 
Tin Plate Co.'s plant at Monessen, Pa.. where nine mills are 
now completed. 

The removal of the chain works of James McKay & Co., 
Pittsburg, to McKees Rocks, Pa. mvntioned recently, will be 
commenced in asort time. Arrangements hve been com- 
pleted for the purchase of nine acres at that place, from the 
Cole estate, the land lying near the location of the works 
being built by the Pressed Steel Car Co. The works will be 
considerably enlarged in the removal. 





General Industrial Notes:— 
The following figures are given concerning the output of 
the Nova Scotia Steel Co., in 1898: The company produced 


, POUGHKEEPSIE, N. ¥Y.--JOLIET, ILL. 








in its works at Ferrona and New Glasgow, N. S., 21,627 tons ot 
pig iron, 23,541 tons of steel, and 2,276 tons of forgings, in the 
manufacturing of which it consumed 107,000 tons of coal, 
19,000 tons of native ore, 15,000 tons of Newfoundland ore, 
6,000 tons of Spanish or Cuban ore, 32,000 tons of coke and 
18,000 tons of limestone. It employed on the average 750 
men and paid out in wages $280,000 during the year. 

The Novelty Stampiag Co., Bellaire, O., advanced wages 
taking effect May 1. 

Puddlers at the Alan Wood Co.’s plant at Carshohocken, 
Pa., were given an unsolicited advance of 1o per cent on Ap- 
rilr. Last week they demanded a further advance and were 
discharged. 

A Birmingham, Ala., dispatch says that a sale has been 
made of the Vanderbilt furnace property to Maj. E. A. Tut- 
wiler, of the Tutwiler Coal & Iron Co., and associates. The 
price was $12,500. New equipment will be needed. 























May 4, 1899 THE IRON TRADE REVIEW. 28 





Metallurcical Furnaces 























We design and build Metal Working Furnaces for every purpose, using 
any fuel. 
We manufacture and install the most modern appliances for burning 


fuel oil. 
Satisfactory operation guaranteed. 





WRITE US FOR FURTHER INFORMATION. 


W. S. ROCKWELL & CO. 


Furnace Engineers, 





26 Cortlandt Street, NEW YORK. 
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THE NEW FOX ilot Wheel Hand Miller, 


Constructed on Generally Approved Lines, 
but Distinctively Exclusive in its 


PILOT WHEEL CARRIAGE FRED, ‘sossy crs 


Long Stroke, Quick Return, 
and for Milling ‘** Spats.” 


UNIVERSALLY ADJUSTIBLE SPINDLE BOXES. 


Spindle may be kept in original alignment.) 





ath aaenes 

We also have a new line of SENSITIVE DRILLS.! to6 
Spindle, and further, make PUNCH PRESS 
SQUARING SHEARS. SHAPERS, «!so FOX 
UNIVERSAL TRIMMERS. 


313 NN. Front 8t., FOX MACHINE C0. 


Crand Rapids, Mich. 


Our No.2 Hand Milling Machine. 





THE FARREL “omni 
--- CRUSHER. 
STANDARD OF THE WORLD. 


Farrel Foundry and Machine Co., 
EARLE C. BACON, Engineer, 
Havemever Bide., NEW YORK. 





DIRECTORY 


OF 


Iron and Steel Works of United States, 


Published by The American Iron and Steel Association. 


PRICE, $7.00. MAY BE ORDERED THROUGH 


IRON TRADE. REVIEW, 


Offices: Pittsburg, 


Cleveland, Chicago. 





The lron Founder.— 


A comprehensive treatise on the art of molding, including chapters on 
core making, loam, dry sand and green sand molding; also crystalliza- 
tion, shrinkage and contraction of cast iron, and a full explanation of 
the science of pressures in molds, added to which are formulas for mix- 
tures of iron, tables, rules, and miscellaneous information. By Simpson 
Bolland. Mlustrated with over 300 engravings. 12mo.; cloth,......... $2.50 


SENT POSTPAID ON RECEIPT OF PRICE BY 


THE IRON TRADE REVIEW CO., Chicago, Cleveland, Pittsburg. 





The A BC ofiron. 


A book for foundrymen. It is issued in cloth binding, and gives 


much valuable matter on how to reduce cost of mixtures, and on 
' 4 
grading and numbering of pig iron. 


Former Price $2.00, NOW $1.00. 





ORDER OF 


WANTED! 


Position as traveling salesman 
for machinery manufacturer. 
Willing to accept moderate salary. 
Familiar with beet sugar, rolling 
mill or hydraulic machinery. 


Address, 


SALESMAN, 


Care IRON TRADE REVIEW, 
CLEVELAND, oO. 


Wa Nn TED : 


Situation. Man (27), stenographer and 
telegraph operator; experienced manufac- 
tory office assistant; thoroughly compe- 
tent for responsible position; first class 
reference. Address Correspondent, 


care Iron Trade Review, Cleveland, O. 


WWATAN TED. 


A practical foundry man to become in- 
terested and take charge of a foundry 
making a first class line of hot air fur- 
naces and heaters. Address 

HEATERS, 
care Iron Trade Review, Cleveland, O. 


FOR SALE. 


Two ten ton Morgan Engineering Com- 

pany’s Ladles with bales, in condition 

equal to new. Apply 

Franklin Steel Castings Company. 
FRANKLIN, PA. 














WAIN IED 


To correspond with 


Rolling Mill Owners 


Whose capacity, especially power, is not working 
full and who could add sPECIAL WORK OF 
CONSIDERABLE TONNAGE. Address 


**C,"’ 615 Prospect St., CLEVELAND, 0. 





When writing to advertisers 
please mention The Iron 
Trade Review. 





THE IRON TRADE REVIEW, 27 Vincent St., Cleveland. 0. 





Eee 
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STURTEVANT ENGINES 


. ee 
Blowers, 
Exhaust Fans, 
Forges, 
Steam Traps, 
Steam Fans, 
Heating 
and 
Drying 
Apparatus, 
ete., etc. 














AND 


GENERATORS. 


BUILT FOR DIRECT OR 
BELT CONNECTION. 


5 TO 100 RORSE POWER. 


Vertical and Horizontal, 
Single and Double, 
Simple and Compound. 


SEND FOR CATALOCUE No. '8. 











WORKS, BOSTON, MASS. 


WAREROOMS: 
34 Oliver Street, - Boston. 
131 Liberty Street, - New York, 


16 South Canal Street, age. 
135 North Third Street, Philadelphia. 
75 Queen Victoria Street, London. 


21 est Nile os a w. 
4 Neue Promenade ss Berlin. 
2 Kungsholmstorg ad Stockholm. 





| The Iron Founder Supplement. 


a 
T é 1¢ag0 A complete illustrated exposition of the 


| art of casting in iron, comprising the erec- 
| tion an dmanagement of cupolas, reverber- 
| atory furnaces, blowers, dams, ladles, etc., 


EACHING with its 7,g00 mixing cast iron, founding of chilled car 
miles of road the famous = | wheels, malleable iron castings, foundry 
Water Powers, Coal Fields, | equipments and appliances, gear molding 
| machines, molding machines, burning, 


Iron Ore Ranges, Hard and | chilling, softening, annealing, pouring and 
and Soft Lumber Districts |feeding, foundry materials, advanced 


, , , 
ocated in Illinois, Wisconsin, molding, measurement of castings 
ee - | wrought iron, steel, etc. Also the found- 
Michigan, Iowa, Minnesota, South Dakota, ing of statues, the art of taking casts, 
North Dakota, Nebraska and Wyoming, pattern modeling, useful formulas and 


and by traffic arrangements with other rail-] swaenuracturers contemplati tables. By SImPrson BOLLAMD. ° Illustra- 


ways, 7,350 stations located on 41,000 miles moving or establishi ranch | ted with over 200 engravings; 400 pages ; 
of railroad (one-ninth of the entire railroad am yg ag nd ee $2.50 
mileage of the world, and one-fourth of the | am offer them before locating | emenee 


railroad mileage of the United States), has on Se 
































Sent postpaid on receipt of price by 





its line more industries than any other western M. HUGHITT, | 
railroad. Sen ee cao | The iron Trade Review Co., 














CHICAGO. CLEVELAND. PITTSBURG. 


Machines for Working Sheet Meta 


Patent Gav Shears. 
General Purpose Punch and Shear—seven sizes. 
General Purvose Forming Rolls—all sizes. 
Tools for Boiler Shops, Machine Shops and general! iron manu- 
facturing industries. 

Address 


BERTSCH & CO.. Cambridee City. Ind. 








B. F. STURTEVANT CO., 


$ 


ee 


= 
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Do You Ride a Bicycle? 


If you do you know how quickly you feel the difference in 
power necessary when anything goes wrong, or if parts do 
not work well together, and the ease with which you push 
a well fitted wheel. 

The difference between cut gears and cast gears is just 
as perceptible in your power plant. 

We make a special feature of bevel gear cutting. 


R. D. NUTTALL CO., 
Allegheny, Pa. 


Gears and Pinions 








“ 





¢, 
rae 
a SPUR CEARS, We make Gears of Steel, Mallea- 
~~ SPIRAL CEARS, ble Iron, Cast Iron, Brass and Raw- 
BEVEL CEARS, hide, and furnish them complete or 


WORMS and RACKS. cut as desired. 
Gear Cutting of all Descriptions. 


Material and workmanship the best. 
Write us for estimates and prices. 


THE VAN DORN & DUTTON CoO. 
1796 East Madison Ave., Cleveland, Ohio. 


THE HOOVEN, OWENS & RENTSCHLER CoO.. Hamilton, O. 


Hamilton Corliss Engines. 
Engines for Rolling Mills 
Electric Railways and 
Electric Light. 














Engines of all Sizes and 
for all purposes. 





46 South Canal St., Curcaco. 
and 41 Cortlandt St., New Yor. 
Fouts Block, PrrTssuRes, Pa. 
Room A, Laclede Building, St. Louis, Mo. 
Cc C. MOORE & CO., Sam Francisco. Car. 


THE I. &® E. GREENWALD CO. American 
Engineers, Founders, Found ry 
and Machinists. Pp . 
ractice. 


Steam Engines, 
ee eee ee ag Treating of loam, dry sand 
Wheels, Chains, Etc. and green sand molding, and 
mm | containing a practical treatise 
y | upon the management of cu- 
| polas and the melting of iron. 
By THomas D. West, prac- 
| tical iron molder and foundry 

| 














Headquarters for Mill Gear- 
ing of all kinds and sizes. 
Steam power plants complete. 


720 East Pearl St., 
CINCINNATI, OHIO. 


Pittsburg Feed Water Heaters and Purifiers, 


Schlieper Patents 


Sweet’s Steam Seperators, Ashton Pop Safety Valves, | ORDER OF . 
and Steam Gauges, Bonar Oil Filters, 


Bonar Gauge Cocks, Steam Appliances of all Kinds. | THE IRON TRADE REVIEW, 
JAMES BONAR & CO., Carnegie Bidg., Pittsburg, Pa.! 27 vincent st., CLEVELAND, 0. 





foreman. Fully illustrated. 
Revised. 408 pages; cloth. 


Price, ....-.- $2.50. 
































EVERYTHING I IN RUBBER. 


Cleveland Tool & Supply Co., 
AGENTS 


Boston Woven Hose & Rubber Co. 
Punches, Dies, Metal Stamping 


L, BRASS, comrun, ALUMINUM, 
aes GERMAN SILVER, ETC. 


Send sample or sketch for prices. 
and patented articles made by contract. 


E. KONICSLOW & BRO., 





Novelties 


Silt MMM 


| 
wi = 


Experience Cuts Ice. 


For over thirty years we have been building one line of machinery, adapting it to 
the varied needs of manufacturers in this and foreign countries. We have had thous- 
ands of suggestions as to how it could made better, or operated more economically or 
converiently. A study of these, coupled with an honest desire to please our customers, 
has kept us constantly improving. Asa result aur machinery is up-to-date 

Remember, we make Automatic Wire Straighteners and Cutters, Staple Machines, 
Butt Drills and Mills, Foot Presses and Sprue Cutters. 

We shall be pleased to hear from you. 


THE F. B. SHUSTER COMPANY, 
Formerly JoHN Ant & Son, Rock St., New Haven, Conn. 











reversible jaws, Drill 
Chucks, 
and Face Plate Jaws. 


310-312 Seneca St., Cleveland, O. 
Send for Catalogue. 
SKINNER CHUCK CO. 


| Il MACHINERY ' FOR ie | 


AND POINTING 
Chas. H. Besley & Co., 10 N. Canal St., Chicago. Til. 





Planer Chucks 





she Compression or bers Swaging. 
Rods ard a wire gh hy 
Se steam, of 
BRAINARD MILLING MACHINES. 
Standard, Universal | 
and Piain. 


Ss. W. GOODYEAR. 
Waterbury, Conn 
SKINNER CHUCKS. 
Independent and Univer- 

ALso 
LONG FEED MILLING 
MACHINES. 

Brainard Milling 


sal Chucks, Combination 

Lathe Chucks, with pt. 
Machine Co. 

160 Oliver St., BOSTON. 





77 St. Clair St.,CLEVELAND 











I 
mF 


ARE THE 


STANDARD 


FOR HANDLING 


Ore, Coal, Limestone.} 


} Repairs, 
AVOID~ Shut Downs, 
| Scraping. 





Robins Conveying Belt Co., 
147-9 Cedar St., New York. 





12 So. Canal St., CHICAGO. 


No. O Radials. 
Machine with Swiveling and Round Table. 


This Drill possessses every means for rapid opera- 
tions and great results. The back gears are directly 
on the spindle and are thrown in and out while Machine 
isrunning. The tables are extra long, ny partes by 
an outside brace to prevent chatter. The Machine is 
complete with Automatic Stop, Quick Return, Power 
Feed, etc. 

Further in‘ormation from 


BICKFORD DRILL & TOOL CO, 


CINCINNATI, OHIO, U.S.A. 








105 Pike Street, 


Water, Gas and Steam Fitters’ Tools. 


*| “ ARMSTRONG ” 


ADJUSTABLE STOCKS AND DIES, 


Vises (hinged), Improved Wrenches, Pipe Cutters, 
Clamp Dogs, Etc. 


mproved Pipe Threading and Cutting -of Machines, 


Our No. O machine is antenel for — the smaller 
sizes of pipe— iron or brass—also bolts Has two speeds 
one for pipe % tor in., the other for pipe 1 to 2in. inclusive 


‘The Armstrong Mfg. Co., 


BRIDGEPORT, CONN. 


New York Office, 139 Oenter St. 








Machine. 
ment. 


No. O Threadin 
Power Attac 


| e@rOur catalogue will interest you 


RAWHIDE BELTING 


Amd ITaace I.eather. 


ALSO ——— 


Rawhide Rope, Pinions, Picker Leather, 
Halters, Bell and Register Cord, and 
other Rawhide Coods of all kinds. 


THE MABBS HYDRAULIC RAWHIDE PACKING. 


‘CHICAGO RAWHIDE MFG, CO., 75-77 Ohio St,, CHICAGO, ILL 


Leviathan Belting. 


, Tested under the hardest ssible conditions and 3s (GOs 
proved by years of service to be the best belt r 


‘For Heavy Driving of All Kinds, 


Proof against Heat, Steam and Water. 
Strength Durability, and Traction Power Unequalied. 

















SOLE MANUFACTURERS, 


MAIN BELTING CoO. 


1219-1235 CARPENTER St., PHILADELPHIA 
55 and 57 MARKET Str., CHICAGO 
120 PEARL St., BOSTON. 


Send for Price Lists and Samples 


| Metallurgy of Cast Iron, Price $3.00. 
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SHEET 
AND 
BLACK PLATE 
BARS. 
All Sizes of 


MERCHANT 
BAR. 








ID x SVD. ea 














gnt-Raills, AVAamey oor. 62" SHE ETS. 


Hexagons, 


Sheets, Plain 
and Formed. — 


Corrugated ,— Tin and 
Crimped & Terne Plate 


other forms of 
OOFIN 





Ozglebay, Norton & Co., 
LAKE SUPERIOR IRON ORES. 
—- AGENTS — 

The Spanish-American Iron Co., 
Santiago, Cuba. 
CLEVELAND. PHILADELPHIA. 








THE OHIO STEEL COMPANY, 


MANUFACTURERS OF 


Steel Rails, Billets, 


Sheet and Tin Plate Bars. | FURNACES: Pittsburgh, Pa. 


STRIKES THE CENTER BECAUSE NOTHING BUT THE BEST MATERIAL IS UsEp 
y “HONESTY IS THE BEST POLICY.” TO MAKE GOOD Casr. 
INGS, USE THE BEST IRONS. 


CLINTON AND HECTOR 


Inspected Foundry Irons 
ae 


. SOFTNESS, STRENGTH, FLUIDITY, UNIFORMITY. 
MANUFACTURED BY 
CLINTON IRON & STEEL CO. 
’ NEW YORK OFFICE: No. 15 Cortiandt St. 








YOUNCSTOWN, OHIO. 


Ue aaliacchaaaththathasththethadlthututhuthuthe 


M.A. HANNA & GO. 


"+ 











CLEVELAND ROLLINC MILL CO., 


CLEVELAND, - OHIO, 
——MANUFACTURERS OF—— 


BESSEMER AND OPEN-HEARTH STEEL, 


Blooms, Billets, and Slabs, Steel Rails, Steel Beams, Channels and Angles. Steel Forgings, Bar 


Spring, and Sleigh Shoe Steel. Steel Wire of all kinds. Barbed Wire, Iron and Steel Plates, 


1 
Galvanized and Black Sheet Iron and Steel Corrugated Iron Roofing. 





IRON ORE, 
PIG IRON AND OOAL. 





CLEVELAND, OHIO. 


LAKE SUPERIOR CONSOLIDATED IRON MINES. 


HIGH GRADE MISSABE ORES. 








Adams, Ainslie, Duluth, Hibbing, Hartley, Linwood and Pillsbury Mines. 


OCLEBAY, NORTON & CO., Saies Agents - Cleveland, Ohio. 





+ See Ss 


McKEEFREY & CO,, 
<a 


PIG IRON, 
COAL AND COKE. 








Ee. A. DELANO, 


50 to 52 So. Clinton St., Chicago. 


MANUFACTURER OF 


SHAFTING, PULLEYS & HANGERS. 


A Large Stock Constantly on Hand. 


CORRESPONDENCE SOLICITED. 








LEETONIA, OHIO. 
IUALGDUEUEOODADADAEONONOODEDAAUDUOOEDAOAANGA DOOONUNI 
Drake, Bartow & Co. 


515-516 Perry-Pavne Building, 
CLEVELAND. 








When writing to advertisers please 
mention The Iron Trade Review 








PPP RPPDE ERPRPPE 


larze and growing circulation 
among machine shop and foun- 
drv firms. has 
THE IRON TRADE REVIEW 


gun castings for the U. S. Navy. 


J.J. USE. 





‘Coin STRONGEST CAST IRON IN THE WORLD 
Tet ano arin 8 POR GUN IRON GASTINGS & GUN CARRIAGES. 
Soonne wnon wonnb aah OFFICE 93 & OD NASSAU STREET, NEW YORK. 


This Carbonate Iron is especially adapted and used largely in the manufacture of gun iron and 
Government tests show the iron in the pig to stand from thirty- 


five thousand to forty-two thousand nine hundred pounds tensile strength. We solicit correspond- 


ence and full information. 





Pickands, Mather & Co., 


IRON ORE, PIC IRON 
AND COAL --- 





CLEVELAND, OHIO. 





Between the Lakes and the Gulf, the Mississippi and the Al- 


legheny Mountains—the best buying section of the United States— 
\is the BULK of THE IRON TRADE REVIEW’s circulation. In this 
section advertisers in all trade papers get best returns. 
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METHODS FOR THE ANALYSIS 





OF 


ORES, PIG IRON and STEEL 


IN USE AT THE 
Laboratories of Iron and Steel Works in the Region about Pittsburg, Pa. 


Together with an Appendix containing various special methods 
of analysis of ores and furnace products. 


Contributed by the Chemists in charge, and edited by a Committee of the Chemical Section, 
Engineers’ Society of Western Pennsylvania. 





Bound in Cloth, - - “ * 
Bound in Paper, - ~ - ~ 





THE IRON TRADE REVIEW CO., Chicago, Cleveland, Pittsburg. 





“Metallurgy of Cast [ron,”’ (Gecona Edition.) 


By THos. D. WEST; 107 engravings, 553 pages. Just issued. A valuable 
work to Founder, Molder, Draughtsman, Designer, Technical School 
Specialist. Chemistry of Iron; cheapening of mixtures; the effect of the 
metalloids in changing the grade of iron; latest improvements in cupola 


construction and practice—all are fully covered. Price $3. Sent post- 
paid on receipt of price, oo Iron ¢ Review Co., Cleveland, Ohio; 
1522 Monadnock Block, Chicago, Ill. 


ames M. Swank, author of “Iron in All Ages,” and editor of the 
Bulletin of The American Iron & Steel Association, in reviewing “ Metal- 
lurgy of Cast Iron,” says it is ‘One of the most valuable publications 
relating to the manufacture of iron castings, that has ever, to our 
knowledge, been issued in this or any other country.” 


Fora Summer Cruise 
~ « « take the 


Coast Line to MACKINAC. 


NEW STEEL PASSENGER STEAMERS, 
SPEED, COMFORT AND SAFETY. 
The greatest Perfection yet attained in Boat 
construction: Luxurious Equipment, Artistic 
furnishing, Decoration and E 


ent Service. 





To DETROIT, MACKINAC, GEORGIAN BAY, 
PETOSKEY, CHICAGO. 


No other line offers a Panorama of 460 miles of 
equal variety and interest. 

Four Trips Per Week Between 
TOLEDO, DETROIT anp MACKINAC, PETOS- 
KkyY, “THE SOO,” MARQUETTE 
AND DULUTH. 

LOW RATES to Pictaresque Mackinac and Return, incleding 

Meals and Berths. A) Cost from Cleveland, 

Toledo, $14; from $12.60, ondnans 
Every Day and Night between 
Cleveland, Put-in-Bav and Toledo. 
Day and Night Service between 
CLEVELAND AND DETROIT, 
Fare, $ | .6O each Direction. 

Berths, 75c., $1. Stateroom, $1.75. 

are made at Cleveland with Earliest Trains for all 
points East, South and Southwest, and at Detrott for all 
points Nerth and Nerth west. 
Sunday Trips May, June, Julyjand August, 
September and October only. 
Send 3e. for Illustrated Address 


A. A. SCHANTZ, G. P. A., DETROIT, MICH. 
Detroit and Cleveland Navigation Company. 





The consolidated Iron Trade 
Review and Industrial World— 
the leading Machinery, Foundry 
and Iron and Steel paper west of 
New York City. 





1. M. ALLEN, President. 


A New Foundry Work, Se. 


THE 
CUPOLA 
FURNACE, 


A Practical Treatise on the 


WM, B. FRANELIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 


J. B. PIERCE, Secretary and Treas, 


Construction and Management 
of Foundry Cupolas, 


Comprising the Best Methods of Construction and 
Management of Cupolas; Different Shaped Cupo- 
las; Height of Cupolas; Placing Tuyeres; Lin- 
ing; Spark Catching Devices; Blowers; Blast 
Pipes ; AirGauges; Charging ; Directions for the 
Melting of Iron, Tin Plate Scrap and other Metals 
in Cupolas; Experiments in Melting; What a 
Cupola Will Melt, etc. 
BY 


EDWARD KIRK, PHILADELPHIA, 


Practical Molder and Melter, Con- 
sulting Expert in Melting. 





BURWELL & BRIGGS, General Agents, 3 and 33 
Clark Bidg., 208 Superior St., Cleveland, O. 





Cc. A. BURWELL, Chief Znaqettes, 32 and 33 Clark 
ILLUSTRATED BY SEVENTY-EIGHT ENGRAVINGS. Bidg., 206 Superior St., Cleveland, O. 





fe: J. BE. WOLCOTT, al squat 32 and 33 Clark 
Bidg., 208 Su or 8t., eveland, oO. 


In One Volume, 8vo., 379 pages. 
Price, $3.50. 


Sent postpaid on receipt of price by 


The Iron Trade Review Co. 
27 Vincent St., Cleveland. 





A firm needing a certain line of goods 
naturally turns frst to those it has seen 
oftenest advertised, and with whose name 
it thus has become familiar. “Keep- 
ing everlastingly at it brings success.” 





Annnal Convention Travelers’ 
Protective Association 
of America, 


LOUISVILLE, KY., 


May 16-19, 1899. 





One Fare Round Trip 
VIA 

TICKETS WILL BE GOOD GOING MAY ts 
AND 16. 

RETURNING TICKETS WILL BE GOOD 
LEAVING LOUISVILLE UNTIL MAY 2, IN- 
CLUSIVE. 

For full information regarding tickets, rates 
and routes and time f t ns, call on agents 
‘Big Four Rout »r address the undersigned, 

D. JAY COLLIER 

! Euclid Avenue, Cleveland, Ohio 

| EB. O. McCORMICK, WARREN J. LYNCH, 


Pass. Traffic Mgr. Asst.Gen. Pass. & Tkt. Agt. 





| 
| 
| 
. 
. 
| 
| 
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THE 
READING | 
STANDARD | 
BLOCK. | 


PATENTED, 


This is the latest | 
addition to our line 
of Chain Blocks, It | 
is high in efficien- 
cy. has an adjust- 
able automatic | 
brake sustaining | 
the load at any | 


oists and lowers 
rapidly, and being 
light and compact, | 
can easily be taken 
from place to place. 


TRAVELING CRANES, OVERHEAD TRACKS, ETC. 





Reading Crane & Hoist Wks.., | 


Reading, Pa. 


LINK-BELT . . 





Me Elevators and 
e~SCCconveyors, 


Malleable Buckets, Steel 
' Ash Cars, Shafting, Pul- 





leys, Bearing, Rope 
Sheaves, etc., 


Link-Belt Machinery Co, 


Engineers, Founders, 
Machinists. ... 


CHICAGO, U.S. A. 


Link-Beit Engineering Co. | 
Phila. and New York. | 


om 


poet of the rers | © 







LIDGERWOOD 


MOISTING ENGINES 


Are built to Gauge on the Duplicate Part System. 
QUICK DELIVERY ASSURED. 


STANDARD For Quality and Duty. 


Steam and Electric 
HOISTS. 


LIDCERWOOD MFC. Co., 
96 LIBERTY STREET, NEW YORK. 


, Chicago, Cleveland, 


Phil 
Portland, Ore. Boston, adeiphta, 


New Orleans. 









THE BUCYRUS COMPANY, 


DESIGNERS AND BUILDERS OF 


Dredges, Steam Shovels, Excavating Machinery, Steam and 
Electric and Locomotive Cranes, Centrifugal Pumps, with 
Simple, Compound or Triple Expansion Engines, Pile Drivers 
| Wrecking Cars, Placer Mining Machines. 


SOUTH MILWAUKEE, Wis. 











ES  HIGH-SPEEDS- re 


fr AN *ELECTRIC*STEAM*HAND> | 
*MACHINERY 

+ FOR HANDLING COAL AND ORE | 

THE BROWN HOISTING AND CONVEYING MACHINE Co CLEVELAND, 0. | 

NEW YORK 26 CORTLANDT ST+LONDON 39 VICTORIA ST. Sw. | 

















The Chemical Analyses of Iron, $4.00. 





eee e ee ea ere we 
4 
4 


Pig Casting Machines. 





COMPLETE INSTALLATIONS, GUARANTEEO RESULTS. 





: HEYL & PATTERSON, Engineers and Contractors, Pittsburg, Pa. 
$ 
“ 


Seminaries 





Keystone Post Hole 


~ | AUGERS. 


The best auger in the market. 
Held its own for a number of years 


Was never superseded. 





Does more work, and works easier 
than all others. 


VULCAN MFC. CO., Ltd., 


Pittsburg. Pa. 
Station D. 





Covert Mfg. Co., 
WEST TROY, N. Y. 


Harness Snaps, Chain, 
Rope and Web Goods, etc. 
For sale by Jobbers at 


manufacturers’ prices. 
302 Derby Bit Snap. 





A large and growing circulation among 
machine shop and foundry firms has 


THE IRON TRADE REVIEW. 


: is an increasingly valuable medium 
f ron a é eVIAW through which to sell equipments 


to machine shop and foundries. 





CAR UNLOADERS. 





EXCELSIOR IRON WORKS CO., CLEVELAND, O. 
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PERFORATED METALS. 


ne gol" p58 pPOR nsBil, gn? fh ig? 26 groF® 
ZARGE AMA i RIED ASSORTMENT OF SIZES. CORRESPONDENCE SOLICITED. | 
x THE ROBERT AITCHISON. sk : 
— PERFORATED METAL CO., 


| off!PEbom 510 268? 2° Ses amrenas. IL. gor? got? 




















? 





STEEL CONSTRUCTION 


IN ALL BRANCHES. 


BUILDINCS DESICNED AND ERECTED IN ALL 
PARTS OF THE WORLD. 


Root Frames and Trusses, 
Blast Furnaces and Steel Works, 
Cupolas, Ladies, Converters, 
Boilers, Tanks and Heavy Plate Work 


RITER-CONLEY MFC. CO., "'"7ssure, 
Alex Laughlin & Co., Pittsburg, Pa. 
* FURNACES Muss Wee 


Producers of t+ very 
ser-WE GUARANTEE to place all Plants erected by us in successful operation. 





Gas Heating 
Gas Puddling 
Open Hearth 


Crucible 
Tube - 


Description for Rolling 





Not every insertion of every advertiser’s card brings an order for the 
advertiser's good; no more does every visit of the traveling salesman re- 
sult in a sale. 


There is a vast dealin familiarity with the type and phrase in which a manu 
facturer makes himself known to the advertisement reader, just as the personal 
acquaintance of his traveling salesman gets him a hearing when a strange face 
and a strange voice are bowed out with a ‘‘ busy day’s”’ courtesies. 


The best advertisers, the most successful advertisers, the advertisers who 
get returns, are those who keep everlastingly at it. 


This is a case in which familiarity breeds business. 





Press Clippings. 


If you want THE BEST THINGS 
printed on any particular subject or ALL 
that is published about it everywhere, 
YOU CAN GET IT FROM US. Clip- 
pings mailed daily. 

We read practically every newspaper 
and periodical that is published. Busi- 
ness men and others find our service ver 
valuable to them. Rates, $1 per month 
and upwards. 

Write for particulars. 


The Chieage Press Clipping Bureau, 
56 Fifth Avenue, Curcaco 


Water Softening Plants 


Are 


Purifiers for Steam 


the best and cheapest 
Boilers. 
Cost of softening less than 


Boiler Compound. 


THE WE FU GO COMPANY, 


Smith and Augusta Sts.. CINCINNATI, 0. | 





CREMER & BICKNELL, . . Chemists and Metaliurgists, . . 24 Superior St., Cleveland, 0. 
—— Analytical and Testing Laboratory. — 


Reports on chemical and eran ge processes Analyses of ores, metals, fuels, railr ul 
foundry supplies, etc. Assaying—Gold, silver, copper ores. echanical Tests of iron, Steel, e Our 
Testing Machine hes been standardized by Insp. of Ordnance, U.S. A., for use on government work 











'than ever 


SHIFFLER BRIDGE COMPANY, 


BUILDING DEPARTMENT. 
SPECIALTIES: Steel and tron Buildings for Rolling 
Millis. Tin Plate Plants, Steel Works, Foundries, 
Factories, Roof Trusses, Girders, Columns, Beams, 
Corrugated iron, Etc. 


Main Office and Works: 
48th Street and A.V. Ry., PITTSBURG, PA. 
Branch Offices : 


tata Betz Building, Philadelphia, Pa, 

45 Broadway, New York, N. Y. 

228 Lumber ange, Minneapolis, Minn. 

24a Marquette PRuilding, Chicago, Til. 
Conveying 


JEFFREY fer. 


MACHINERY 
For Mills, Factories, Power Plants, 








Elevating 





Elevator Buckets, Link Belting, Chains (all 
styles) Sprocket Wheels, Spiral Conveyors,Cable 
Conveyors, Rubber Belt Conveyors, Shafting, 
Hangers, Pulleys, Gearing, Coal Washers, Coal 
Mining Machinery, Columbian Separators,Coal 
Screens, Coal Crushers, etc. 








The Jeffrey Mfg. Co., 


New York, 
41 Dey St. 


COLUMBUS, OHIO, 
U. 8. A. 

















FRASER & CHALMERS, 


149 Fulton St., Chicago, Ill. 


Perforated 
Metals 


A SPECIALTY 


—_—sz 


Samples on 
request 


Comet Adjustabie Rock Crushers, 
Mining Machinery, Stamp Milis, 
Smeiters, Hoisting Engines. 
SOLE MAKERS OF RIEDLER PUMPS 





Larger paid circulation and 


larger list of advertising patrons 


its history. These 


in 


THe IRON TRADE REVIEW now 


Advertising in it pays. 


has. 
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THE “CLEARFIELD” FIRE BRICK 


MANUFACTURED BY 

THE CLEARFIELD FIRE BRICK CO., Limited, 
Office and Works at CLEARFIELD, PA. 

Room 305 Ferguson Bida., Pittsburg, Pa., John Richardson. Agent. 





DOVER FIRE BRICK CO., 


MANUFACTURERS OF 


Furnace, Mili and Special Shape Fire Brick. 
Office, 44 Mercantile Bank Bldg., 
CLEVELAND, OHIO. 
For All 


FIRE BRICK «-...... 


CHICAGO FIRE CLAY PRODUCT CO., 


518 Chamber of Commerce, CHICACO, ILL. 


FETWA Fire Brick COMPANY, 


Manaufacturers of the Celebrated 


ALTNA HIGH GRADE FIRE BRICK, 


Office and Works: OAK HILL, OHIO. 


FOUNDRY MOLDING 
»-MACHINES... 


Stripping Plate Machines Operated by Steam 
or Compressed Air. 














Our new air power vibrator machine gives all the 
advantages of stripping plate work, without the cost 


of stripping plates. 
Write us about low cost of pattern installation. 


Wood or metal patterns used. 


THE TABOR MFG. CO., Elizabeth, N. J. 


MILLETT’S COR FE OVEN 


PATENT 
No one who makes small cores 
can afford to be without it. 


DOUBLE DOORS, 


One closing the oven when the 
other is open 


Saves Fuel, Saves Time. 


SEND FOR CIRCULAR. 


MILLETT CORE OVEN CO., Brightwood, Mass. 


The Core Ovens ma Ng seen in the sample rooms of 
_—— . The S. Obermayer either in Cincinnati or Chicago. 
” J. W. Paxson & Co., Philadelphia, Pa. 


Holmes, Strachan & Co., 


Manufacturers and Shippers 
Best made for Malleable 














Steel Rolling Mill Furnaces 
Savage Mountain and Cupola Linings. 
Holmes DETROIT. MICH. 





LATEST AND BEST. 


BFS.Co's Selling Agents 





ct: ae 
5. OBERMAYER 


COMPANY, sxsw 


MANUFACTURERS OF 


Foundry Faeings, 
Foundry Supplies, 
Foundry Equipments. 


IMPORTERS AND REFINERS 


East India Plumbago, Silver Leads 
and Graphite. 


; 
+ 


Estimates given on complete Brass @ Iron 
atalogue No. 26. 


Foundries. Send for 
Mr 


Fire Brick, 
Cupola Blocks, 
Molding Sand and 
General Foundrv 
Supplies 


THE HICHEST CRADE ONLY 








OF 





THE GARDEN CITY SAND C0., 


1201-1202-1203 Security Bidg., Chicago. 


. “Royal Star” and “Scioto Star” 
High Grade FIRE BRICK. 


Best for Rolling Mills, 
Blast Furnaces, Foundries 
ete. High grade Plastic an 
Flint Clays for all refractory 
purposes at favorable prices. 


The Scioto STAR Fire 
Brick Works. 








PORTSMOUTH, 
OnIO. 


Send for 
Catalogue 


Established 
1871 


se 
™E COLUMBIA FIRE CLAY CO. 


MINERS AND SHIPPERS OF 


--- High Grade Plastic Clay. --- 


uiring high refrac- 
ce, 








Adapted for all service r 
tory qualities. oO 
412 Cuyahoga Buliding, CLEVELAND, 0. 





UU ht 


When you write to firms 
advertised inourcolumns, 
please mention the fact 
that you took thelr ad- 
dress from our paper. 
They will thank you for 
it. 





Brass Founders 
ag \ Supply Co.: 
THE 
are 4 Oberma yer Ce. 
All Right Cincinnati 
and Chicago. 
80 
1. W. Paxses Ce. 
Are Prices. Philadelphia, 
Pa. 
Send for cata- P 
ogue if inter- Potent Ba, gonang. LL MeCormick Co. 
ested Pittsburgh,Pa. 


BE SURE YOU GET TME RIB. 


BRASS FOUNDERS’ SUPPLY CO., Newark,'\N. J. 


BU 
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fiat Wore, Becreiary. j: SSRWSNRVE, Manager” 


3,500 Acres of Coal. 
5,000 Tons Daily Capacity. 


YOUCHIOCHENY COAL 


For Steel Works, Rolling Mills, Tin Plate Works, Locomotive Fuel, etc. 


Quality and prompt attention to shipments insure us the preference., 


Ceneral Office, 
DAWSON, FAYETTE CO., PA. 





ee ee ee ee 
Air Compressors 


for Air Lift Well Pumping. 


Air Compressors 


for Rock Drills, Coal Cutters, Air Hoists 
and Pneumatic work generally. 


Pressure Pumps 


for Cotton Oil Mills and Cotton Com- 
pressors. 


Steam Pumps, 


Single and Duplex, of all sizes and for all 
purposes. 


Duplex and Triplex POWER PUMPS. 


CORRESPONDENCE SOLICITED. 


HALL STEAM PUMP COMPANY. Pittsbure, Pa 








4 








WASHINGTON GOAL & COKE CO. 


350 Individual Coal and Coke Cars. 


COKING COAL 
Our WASHINCTON COKE 


Is unsurpassed for uniform purity and general satisfaction in Blast Furnace and Cupola Practice. 


N. P. HYNDMAN, Sales Agent. 








Who builds the best Mine Pump? 


PRESCOTT. 


Fred. M. Preseott Steam Pump Co., 


MILWAUKEE, WIS. 


THE AMERIGAN PNEUMATIC TOOL’ CO, 


844 Washineton St., New York City. 


PNEUMATIC “} 
TOOLS 


For Chipping, Calking and Beading 


If you want a pneumatic tool 
which will calk a six foot boiler 
% in. stock, 3 courses, all circular 
and horizontal seams, both heads, and bead all tubes in less than 5 hours with 60 
lbs. air pressure. (Kendall & Sons, Cambridgeport, Mass., caulked a six foot boiler 
to 150 test in 2 hours and forty-five minutes. 


ORDER OUR ‘“‘F”’ TOOx. 
If you want atool which will calk upto1r\ in. and will chip % in xr1-16 in. x1% per minute 
order our “G"” Tool. We ship on to days trial with guarantee. 


OUR NEW 


niversity Bicycle Saddle 


WILL SOON BE READY. 
LOOK FOR IT. 


Parkhurst & Wilkinson Co., 


CHICAGO. 











146-164 Kinzie Street, 





Subscribe for the Iron Trade Review, $3.00 per year. 











For Bee Hive or By-Product Ovens, 


Sales Office, Pittsburg, Pa.. 





FOUR-NIGHT. 


Cleveland Union Station. 


ennsulvania |,ines. 


Foot of Bank Street. 
Buclid Av., Woodlané 














xDaily except Saturday. {Saturdays only. 
FrRoM CLEVELAND TO LEAVE ARRIVE 


Pittsburgh end Beilaire............} 4 am ft2:20 pm 
Salem and Pittsburg...............«. yoo am * 8:30 pm 
Pittsburgh, Bellaire and Rast... S15 pm f¢ 6:25 pm 
Philadelphia and New York.....* 2:10 pm *11:30 am 
Baltimore and an ape * 2:10 pm 11:30 am 
Alliance and Pittsburgh........... * 2:10 pm *11:30 am 
Ravenna and Alliance................ * soo pm * 8:45 am 
Philadelphia and New York.....*11:10 pm * 4:30 am 
Baltimore and Washin + ®TE:20 pm * 4:30 am 
Alliance and Pittsburgh........... *II:To pm * 4:30 am 


Mt. Yernon and Pan-Handle Route 


From CLEVELAND TO LEAVE ARRIVE 
Columbus and Cincinnati.........° 835 am * 5:40 pm 
Indianapolis and St. L..............% &35 am * 5:40 pm 
Millersburg and Akron...........¢ 3:1§ pm {12:10 pm 


Col., Cin., Ind. & St. L... ......... 
Col.. Cin., Ind. & St. L... 


MAES 


FOR READY REFERENCE. 


x740pm *7:30 am 
.ttr-20 pm *-<0 am 








The Chicago, Milwaukee & St. Pan] 
Railway Co. has just issued in convenient 
form, for household, library and school 
reference, an atlas of seven colored maps 
of the world, the United States and our 
new possessions in the Atlantic and Pacific 


| Oceans, together with an amount of valua- 


ble information connected therewith—all 
up to date. This atlas will be sent free to 
any address on receipt of six (6) cents in 
postage. 

Apply to Geo. H. Heafford, General Pas- 


senger Agent, Old Colony Bldg., Chicago. 





RSTABLISHED 1854. 


PETER GERLACH & CO., 


MAKERS OF 
Saws, Tools and Machinery. 


Office and Warerooms, 28 Columbus 8t. 
Factories on Columbus, Winter and Leonard Sts. 


Cleveland, Ohio, U. 8. A. 


THE 
IRON 
TRADE 
REVIEW 


an increasingly valuable medium 





Is 
through which to sell equipment to 


machine shops and foundries. 
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BUYERS’ DIRECTORY. 











' Air Compressors— 
Edw. P. Allis Co.. Milwaukee, Wis. 
Rand Drill Co., 


pressor Works, New York. 
ll-Sergeant Drill Co., New York. 


yy + — ty Works, New 
yton Air 
The Ingersoll-Sergeant Drill Co., New 
Analytical Chemists— 
Dickman & sees Cileom, Til, 
a A. Emmerton. 7 d, O. 
The Robert w. Hunt & Co., Chicago, Ill. 
Benedict Crowell, Cleveland, O. 
‘ohn T. Jones & Co., Chi , Til. 
. Blodgett Britton & Co., Warrenton, Va. 
remer & Bicknell, Cleveland. O. 
eT ho 
—_—— iler & Construction Co., Lowellville, 
Ohio. 
Anti-Friction Metal— 
Cc. H. Besly & Co., Ch Ti. 
Wm. Cramp & Sons, rhiladelphia, Pa. 
Swarts Metal Refining Co., Chicago, Il. 
Perfect Lubricating Metal Co., Cincinnati, O. 
Merchant & Co., Inc., Philadelphia, Pa. 
F. R. Phillips Sons’ Co., Philadelphia, Pa. 


Babbitt Metal— 
Cc. H. Besly & Co. Chicago, Ml. 
Swarts Metal Refining Co., Chicago. I1l. 
Perfect Lubricating M. tal Co., Cincinnati, O. 
Merchant & Co., Inc., Philadelphia, Pa. 
ar Iron and Steel— 
Attna-Standard Iron & Steel Co., Bridgeport, O. 
Bourne-Fuller Co., , oO. 
Bearing Metal— 
c. H. y & Co., Ch , Ti. 
Swarts Metal Refining Co., Chicago, III. 
Perfect Lubricating Metal Co., Cincinnati, O. 
Merchant & Co., Inc., Philadelphia, Pa. 
F. R. Phillips Sons' Co., Philadelphia, Pa. 


York. 
York. 


Bellows— 
The S. Obermayer Co., Cincinnati, O. 
Belting— 
c. H. y & Co., Ch , Til. 
The Chicago Rawhide fg. Co., Chicago, I1!. 
The Gandy Lory y | Co., timore Md. 
Cleveland Tool & Supply Co., Cleveland, O. 
Main Belting Co., Ph Iphia, Pa. 


Belt Conveyors. 
Robins Conveying Belt Co., New York City. 
Belt Lacing— 
The Bristol Co., Waterbury, Conn. 
Blacksmith and Carriage Supplies— 
Cc. H. Besly & Co., Chicago, Ill. 
Black Lead— 
The S. Obermayer Co., Cincinnati, O. 
Biast Farnace Machinery— 
Excelsior Iron Works Co., Cleveland, 0.1 
Blast Furnace Work— 
Enterprise Boiler Co., Youngstown, O. 
Meehan Boiler & Construction Co., Lowellville, 


Ohio. 
The Wm. B. Pollock Co., Youngstown, O. 


Riter-Conley Mfg. Co., Pittsburg, Pa. 
Southwark oundry & Machine Co., Philadel- 
phia, Pa. 
diowers— 


B. F. Sturtevant Co., Boston, Mass. 
American Gas Furnace Co., New York City. 


Blowing Engines— 


Southwark Foundry & Machine Co., Philadel- 
phia, Pa. 
Hollers and Boiler Attachments— 


Sateapstee Boiler Co., Youngstown, O. 
e Edward P. Allis Co., Milwaukee, Wis. 
Hooven, Owens & Rentschler Co., Hamilton, O. 


Harrison Safety Boiler Works, Philadelphia. 

Lane & Bodley Co., Cincinnati, O. 

Meehan Boiler & Construction Co., Lowellville, 
Ohio. 

Wm. Cramp & Sons, Philadelphia, Pa. 

Riter-Conley Mfg. Co., Pittsburg, Pa. 

The Aultman Co., Canton, O. 

Fraser & Chalmers, Chicago, I11. 

Excelsior!Iron Works Co., Cleveland, O. 


Kotler OCovering— 

C. H. Besly & Co., Chicago, Ill. 
Boiler Compounds— 

The Ironsides Company, Columbus, O. 
Boller Fronts and Fittings— 

The Lane & Bodley Co., Cincinnati, O. 
Playford Stoker Co., Cleveland, O. 


Boiler Tubes— 


8. Fix Sons, Cleveland, O. 
National Tube Works Co., McKeesport, Pa. 


Shelby Steel Tube Co., Cleveland, O., 
Tabe 


Cleaners— 
Union Boiler Tube Cleaner Co., Pittsburg, Pa 
Bolts and Nuts— 
Upson Nut Co., Cleveland, O. 
Boring and Turning Mills— 
H. Bickford, Lakeport, N. H. 
U. Baird Machinery Co., Pittsburg, Pa. 
Baush’& Harris Machine)Tool Co., Springfield, 


Mass. 
Brass Casti 

J.J. +o & Co., Chicago, I11. 
Brass Founders Supplies— 

The S. Obermayer Co., Cincinnati O 
Bri 


Shither anee S. Pittsburg. 
Ruilding< 1 Frame.)— 
Shiffier Co., Pittsburg 
Riter-Conley Mfg. Co., Pittsburg, Pa. 


Buckets and Derricks— 
Excelsior Inon Works Co., Cleveland, O. 











Car Untoadere- 

Excelsior Iron Works Co., Cleveland, O. 
Carrying Tongs— 

Vulcan Mfg. Co., Pittsburg, Pa. 
Castings— 

Seaman-Sleeth Co., Pittsburg, Pa. 

Lane & Bodley Co., Cincinnati, O. 

Hooven, Owens & Rentschler €o., Hamilton, O. 

W. A. Jones*Foundry Co., Chicago, I] 

Brass Founders’ Supply Co., Newark, N. J. 

The Aultman Co., Canton, O 

Riveiside Foundry Co., Cleveland, O. 

Wheeling Mold & Foundry Co., Wheeling, W. 


Va. 
Castings (Aiaminum)— 
J.J. Ryan & Co., Chicago, Ill. 


Castings (Brasa)- 
J. J. Ryan & Co., Chicago, III. 

Castings (Bron z+)— 
J. J. Ryan & Co., Chicago, Il. 

Cement. 
The Brier Hill Iron & Coal Co., Youngstown, O 
Garden City Sand Co., Chicago, III. 

Chain Hoiste— 
Edwin Harrington Son & Co., Philadelphia, Pa. 
Reading Crane & Hoist Works, Reading, Pa. 


Chain Belting— 
Heyl & Patterson, Pittsburg, Pa. 
{5 — . Co., Columbus, O. 
ink-Belt Machinery Co., Chicago, 111. 
The Aultman Co., Canton, O. 
Sprocket Chain Mfg. Co., Detroit, Mich. 


Channelers— 

The Ingersoll-Sergeant Drill Co., New York. 
Charcoal—(Lump, powdered, granulated)— 

The S. Obermayer Co., Cincinnati, O. 
Chemists— 

Dickman & MacKenzie, Chicago. I!! 

F. A. Emmerton, Cleveland, O. 

O. Textor, Cleveland, o. 

The R. W. Hunt & Co., Chicago, I! 

Benedict Crowell, Cleveland, O. 

1°mn T. Jones & Co., Chicago, Ill. 

. Blodgett Britton & Co., Warrenton, Va. 

Cremer & Bicknell, Cleveland, O. 

We Fu Go Co., Cincinnati, O. 
Chilled and Sand Kolls— 

Wm. Tod & Co., Youngstown, O 

Seaman, Sleeth Co., Pittsburg, Pa. 

Riverside Foundry Co., Cleveland. 0. 

Totten & Hogg Iron and Steel Foundry Co., 
Pittsburg, Pa. 

F. R. Phillips Sons’ Co., Philadelphia, Pa. 
Chucks— 

Skinner Chuck Co., New Britain, Conn. 
Coal Cutters— 

The Ingersoll-Sergeant Drill Co., New York. 

Jeffrey Mfg. Co., Columbus, O. 
Coal Screens— 

Rob’t. Aitchinson Per. Metal Co., Chicago, I!1. 

moresaqiee & King Per. Co., Chicago, Il. 

Jeffrey Mfg. Co., Columbus, O. 

The Aultman Co., Canton, O. 

oai and Coke— 

Forster, Waterbury & Co., Chicago, Il. 

H. C. Frick Coke Co., Pittsburg, Pa. 

McKeefrey & Co., Leetonia, O. 

Washington Coal and Coke Co., Pittsburg, Pa. 

Pickands, Mather & Co., Cleveland, O. 
Coal Handling Machinery. 

Robins Conveying Belt Co., New York City. 


Coal Mining Machinery— 
Jeffrey Mfg. Co., Columbus, O. 
Webster Camp & Lane Machine Co., Akron, O. 


Conveyors— ‘ 

—-* Mfg. Co., Columbus,O. 

eyl & Patterson, vihehnts, Pa 

Link-Belt Machinery Co., Chicago, III. 

The Aultman Co., Canton, O. 

The Brown Hoisting and Conveying Machine 
Co., Cleveland, 0. 

Webster Camp & Lane Machine Co., Akron, O. 

Robins Conveying Belt Co., New York City. 


Com parometers— 

Vulcan Mfg. Co., Pittsburg, Pa. 
Compressed Air Shop Tools— 

Clayton Air Compressor Works, New York City. 

Rand Drill Co., Chicago, Ii!. 

The Ingersoll-Sergeant Drill Co., New York. 

Q & CCo., Chicago, Il. 

American Pneumatic Tool Co., New York City. 
Compression Couplings— 

The Aultman Co., Canton, O. 

Geo. B. Sennett Co., Youngstown, Ohio. 
Contractors for Cleaning Boilersa— 

Union Boiler Tube Cleaner Co., Pittsburg, Pa. 
Core Ovens— 
Millett Core Oven Co., Brightwoed, Mass. 

- Iron— 

Berger Mfg. Co., Canton, O. 
Aitea Standard Iron & Steel Co., Bridgeport,.O 
Cranes and Derricks— 

Wm. Tod & Co., Youngstown, O 

Marion Steam Shovel Co., Marion, O. 

Edwin Harrington, Son & Co., Philadelphia 

Reading Crane & Hoist Works. Reading, Pa. 

The Bucyrus Co., South Milwaukee. Wis. 

Brown Hoisting and Conveying Machine Co., 
Cleveland, Ohio. 

Excelsior Iron Works Co , Cleveland, 0. 
Crucibles— 

The S. Obermayer Co., Cinciunati, O. 
Cupolas— 

The 8S. Obermayer Co., Cincinnati, O. 

Riter-Conley Mfg. Co., Pittsburg, Pa. 
Dredges— 

Marion Steam Shovel Co., Marion, O. 
The Bucyrus Co,, South Milwaukee, Wis. 


Drill Grinders— 
J. Wendell Cole, Columbus, O. 


Drill Presses— 
ete & SO-. Sioa, Til. 

A mery Co., Pittsburg, Pa. 
Edwin Harrington, Son & Co., Philadelphia 
Fox Machine Co., Grand Rapids, Mich. , 
Bickford Drill & Tool Co., Cincinnati oO. 
a Tool & Supply co., Cleveland, 0, 

— & Harris Machine Tool Co., Springfield, 


Drop Forgings— 
Wyman & Gordon, Worcester, Mass. 
Drop Presses— 
Bertsch & Co., Cambridge City, Ind. 
C. H. Besly & Co., Chi , Tm 
Fox Machine Co., Grand Rapids, Mich. 
E. Konigslow & Bro., Cleveland. 0. 
Drop Hammers— 
Baush & Harris Machine Tool Co., Springfield 


Dry Kilns— 
B. F. Sturtevant Co., Boston. 


Dynamos— 

Jeffrey Mfg. Co., Columbus, O. 

Eave Troughs and Oonductorse— 

Berger Mfg. Cc., Canton, O. 

Elevators— 

The Lane & Bodley Co., Cincinnati, oO. 

Elevating dad Conveying Machinery— 
Heyl & Patferson, Pittsburg, Pa. 

{s — . Co., Columbus, O. 
ink-Belt achinery Co., Chicago, T1!, 
Lidgerwood Mfg. Co., New York City 
a . > . pasion, oO. 
e Brown Hoisting and Conveying } 

Co., Cleveland, O. " eS Malia 
Webster Camp & Lane Machine Co., Akron. 0 
Sprocket Chain Mfg. Co., Detroit, Mich. : 
Robins Conveying Belt Co., New York City. 
Excelsior Iron Works Co., Cleveland, O. 

Emery and Corundum Wheeis— 

C. H. Besley & Co., Chicago, Il. 

1. Wendell Cole, Columbus and Chicago. 
he mee Emery Wheel Co., Chicago, Ill. 
Cleveland Tool & Supply Co., Cleveland. 0, 

Emery Wheel Machinery— 

J. Wendell Cole, M. B., Columbus, O., or Chi- 
cago, Til, 

. H. Besly & Co., im. Til. 

ee Emery eel Co., Chicago, Il. 

Cleveland Tool & Supply Co., Cleveland, 0. 
Engineers and OContractors-- 

Hev! & Patterson. Pittsburg, Pa. 
odtemen Boiler & Construction Co., Lowellville 

oO. 

E. E. Erickson, Pittsburg, Pa. 

Benedict Crowell, Cleveland, O. 

John T. Jones & Co., Chicago, I1l. 

Riter-ConleyMfg. Co., Pittsburg, Pa. 

jeffrey Mfg. Co., Columbus, O. 

Alex Laughlin & Co., Pittsburg, Pa. 

We Fu Go Co., Cincinnati, O. 
Engine Packing— 

Jenkins Bros., New York City. 

C. H. Besly & Co., Chicago, Ill. 
Engineers’ Supplies— 

C. H. Besly & Co., Chicago, Il. 

Jenkins Bros., New York City. 


Engine Lathes— 
U. Baird Machinery Co., Pittsburg, Pa. 
Edwin Harrington & Son Co., Philadeiphia 
| Engines (Oi!)— 
| The Aultman Co., Canton, O. 
Engines (Steam)— 
Wm. Tod & Co., Youngstown, O. 
B. F. Sturtevant Co., Boston, Maas. 
The Edward P. Allis Co,, Milwaukee, Wis. 





ee Owens & Rentschler Co, Ham- 
ton, O. 
Lane & Bodley Co., Cincinnati, O. 
| The Aultman Co., Canton, O. 
| Geo. B. Sennett Co., Youngstown, Ohio. 
| I. & B. Greenwald Co., Cincinnati, O. 

Webster Camp & Lane Machine Co., Akron, O. 
Totten & Hogg Iron and Steel Foundry Co., 
| Pittsburg, Pa. 
| Fraser & Chalmers, Chicago, Il. 
| Southwark Foundry & Machine Co., Philadel- 
| phia, Pa. : 

engravers and Electrotypers— 
| Central Electrotype & Engraving Co., Cleveland, 


oO. 
National Engraving Co., Cleveland, O., 
Exhaust Heating Apparatus— 
B. F. Sturtevant Co., Boston, Mass. 
Fans— 
American Gas Furnace Co., New York City. 
B. F. Sturtevant Co., Boston, Mass 
Feed Water Heaters and Purifiers— 
| Stilwell-Bierce & Smith-Vaile Co., Dayton, O. 
Harrison Safety Boiler Works, Philadelphia, Pa. 
James Bonar & Co., Pittsburg, Pa 
We Fu Go Co., Cincinnati, O. 


Files, Makers of— 
C. H. Besly & Co., Chicago, Il). 

Fire Brickand Clay— 
J. V. Rose, Sharon, Pa. 
Union Mining Co., Mt.Savage, Md. 
Clearfield Fire Brick Co., Clearfield, 
Dover Fire Brick Co., Cleveland. Pa. 
F. B. Stevens, Detroit, Mich. 
The S. Obermayer Co., Cincinnati. 0 
Chicago Fire Clay Product Co.. Chicago, Il. 
Columbia Fire Clay Co.. Cleveland, O 
Scioto Star Fire Brick Works, Portsmouth. ©. 
Kentucky Fire Brick Works, Portsmouth O 
Webster Fire Brick Co., South Webster, O 
Aitna Fire Brick Co., Oak Hill, O. 
Oak Hill Fire Brick & Coal Co., Oak Hill, O. 
Holmes, Strachan & Co., Detroit. Mich 
Garden City Sand Co., Chicago, 111. 

Fire Proof a 
Cc. FH. Realy & Co., Chicago, Il). 

Fiexible Shaftse— 

| Uniom Boiler Tube Cleaner Co., Pittsburg, Pa. 
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Lathes— 
Pee ioeird Machinery Co. Piet 


» Pa. 
Son Philadelphia, Pa. 


Hooven, “Co., Chicago. 
we) aoe Te Colestbae. oO. 
uders’ euseey Oo; Newark, N. J. 


ng Mold Oo., Wheeling, W.Va. 
Iron Works Co., 


Clevelaad, 0. 
uipusron tw — 
Fouvary Equip Co, Clacinaati, 0. 


§, Obermayer Co., 
Fed City Sand Co., Chicago, III. 
Chicago —: cl oe by marty 4 m. 
Brass ers’ Su * ,N.J. 
bia ~ an oO. 

fg. Co., Pittsburg, 

a er hive Brick Works, Portsmouth, O. 

Kentucky Fire Brick Works, Portsmouth, O. 

Webster Fire Brick Co., South Webster, O. 

Aina Fire Brick Co., Oak Hill, O. 

J. V. Rose, Sharon, Pa. ‘ 

Oak Hill Fire Brick & Coal Co., Oak Hill, O. 

Holmes, Strachan & Co., Chicago, Ill. 

Newport Sand Bank Co., Newport, Ky. 
Foundry Faciug>— 

The 8. Obermayer Co., Cincinnati, O. 

Cleveland Facing Mill Co., Cleveland, O. 


Cleveland City Forge & Iron Co., Cleveland, O. 
ehem Iron Co., South Bethlehem, Pa. 
Breeburn Steel Co., Braeburn, Pa. 
Wyman & Gordon, Worchester, Mass. 
Pett pesly & Co.,Chi ml 
H. Bes! ’ cago, Ill. 
-- Metal Refining Co., Chicago, Ill. 
Perfect Lubricating Metal Co., Cincinnati, O. 
Merchant & Co., Inc., Philadeiphia, Pa. 
F. R, Phillips’ Sons Co., Philadelphia, Pa. 


urulh o--— 

Playford Stoker Co., Cleveland, O. 
Furnace Lint 

Union Mining Co., Mt. Savage, Md. 
Faei Vil Burners— 

W. 8. Rockwell & Co., New York City. 

American Gas Furnace Co., New York City. 
Galvauized tron — 

Apollo Iron & Steel Co., Pittsburg, Pa. 
Gaivanisers— 

Atna-Standard Iron & Steel Co., Bridgeport, O. 

Apollo Iron & Steel Co., Pittsburg, Pa. 

vanizing Potse— 

The Wm. B. Pollock Co., Youngstown, O. 
Gu carners— 

American Gas Furnace Co., New York City. 
Gas Furnaces -— ’ 

American Gas Furnace Co., New York City. 


E 


L& _ =o Co., Cincinnati, O. 

The R. D. Nuttall Co., AUegheny, Pa. 

The Van Dorn & Dutton Co,, Cleveland, O. 
Gums © u Cling - 

The R. D. Nuttall Co., Allegheny, Pa. 

Brainard Milling Machine Co., Hyde Park, Mass. 

The Van Dorn & Dutton Co., Cleveland, O. 
Gear Catters— 

Brainard Milling Machine Co., Hyde Park, Mass. 
Gear Lubricants— 
a Ironsides Company, Columbus, O. 


rease — 
A. F. Boettcher, Rowlands, Pa. 
@. (DBL... 0m-— 
C. H. Besly & Co., Chicago, Ill. 
Graphite raint— 
Jos. Dixon Crucible Co., Jersey City N. J., 
Bars— 


Geo. B. Sennett Co., Youngstown, Ohio. 
@ray lrou Cantiugs - 

W. A. Jones Foun Co., Chicago, Ill. 

The Lane & Bodley Co., Cincinnati, 0 

Brass Founders’ Supply Co., Newark, N. J. 

wa— 
Millers Falls Co., New York City. 
Q & C Co., Chicago, Ill. 


ea 
BR. A. Delano, Chicago, Ill. 
Dodge Mtg. Co., Mishawaka, Ind. 
The Aultman Co., Canton, O. 
Jones & Laughlins, Ltd., Pittsburg, Pa. 
L. & H. Greenwald Co., Cincinnati, 0. 
Harness Snap-— 
Covert Mfg. Co., West Troy, N. Y. 
Hoists»— 


Edwin Harrington Son & Co., Philadelphia. 
Reading Crane & Hoist Works, Reading, Pa. 
The Lane & Bodley Co., Cincinnati, C. 
The Aultman Co., Canton, O. 
Lidgerwood Mfg. Co., New York City. 
Beaicrs and Paritiers— 
Harrison Safety Boiler Works, Philadelphia. 
Stilwell-Bierce & Smith-Vaile Co., Dayto . O. 
— Bonar & Co., Pittsburg, Pa. 
¢ Fu Go Co., Cincinnati, O. 
Beatieg Anu toutiaticog Apparatas 
B. F. Sturtevant Co., Boston. 
Geavy Hard ware— 
Cc. H. Besly & Co., Chicago, I! 
Parkhurst & Wilkinson Co., Chicago, Ill. 


Bots Eugines— 
The Edward P. Allis Co., Milwaukee, Wis. 
Rarle C. Bacon, New York City. 
The Lane & Bodley Co., Cincinnati, O. 
Lidgerwood Mfg. Go. New York Citr. 
The Aultman Co., Canton, O. 
Webster, Camp & Lane Machine Co., Akron, O. 
Excelsior Iron Works Co., Cleveland, O, 
Aowting Machiuery— 
Link-Belt Machinery Co., Chicago, Ill. 





Crane & Hoist Works, Reading, Pa 


Genting 
ieSrey Mig. Co., Columbus, O. 
he Lane Co., Cinciunati, 0. } 


Excelsior Iron Works Co., Cleveland, O. 
Kari ©. Bacon, New York city 
Lidgerwood Mig. Co. New Vork City. 
Heyl & Patterson, Pittsburg, Pa 
The Aultman Co., Canton, 
The Brown Hoisting and 
Co., Cleveland, O. 
Webster, Camp & Lane Machine Co., Akron, O. 
—— Conveying Belt Machine Co , New York 
ty. 
thurse shoes— 
Phoenix Horse Shoe Co., Joliett, Til. 
Hoteis— 


oO. 
Conveying Machine 








United States Hotel Co., Cleveland, O. 
@Bydrauhec Machine: y— 
Stilwell-Bierce & Smith-Vaile Co., Dayton, O. 


C. H. Besly & Co., Chicago, Il! 
iusurauce UVumpaaics 

Hartford Steam Boiler I. & I. Co., Hartford, Ct. 
{rvuv Baltldings— 

Shiffier Bridge Co.. Pittsburg. Pa. 

Riter-Conley Co., Pittsburg, Pa. 
trea Anite Aad stee— 

C. H. Besl & Co, Chicago, per aes 

K. H. Stroud & Co., Chicago, Til. 

Parkhurst & Wilkinson Co., Chicago, I'l. 
[ron aca Swe: Bevonug—- 


Berger Mfg. Co., Canton, O. 
AMitna-Standard Iron & Steel Co., Bridgeport, O. 
Iron Ore— 


Lake Superior Consolidated Iron Mines New 
York City, N. Y. 
rw , Norton & Co., Cleveland, O. 
A. nna & Co., Cleveland, O. 
Drake Bartow & Co.,Cleveland, O. 
Pickands, Mather & Co., Cleveland, O 
liven Werk. ag . 0m 
H. Bickford Lakeport, N. A 
C. H. Besly & Co., Chicago, M1. 
The F. B. Shuster Co., New Haven, Conn. 
U. Baird Machinery Co., Pittsburg. ra. 
Edwin ean Son & Co., Philadelphia, Pa. 
Fox Machine Co., Grand Ra lds, Mich. 
Armstrong Bros. Tool Co., Chicago, Ill. 
The Armstrong Mfg. Co. Bridgeport, Conn. 
Bickford Drill & Tool Co., Cincinnati, O. 
Skinner Chuck Co., New Britain, Conn. 
Cleveland Tool & ne od Co., Cleveland, ©. 
Brainard Milling Machine Co., Hyde Park, Mass. 
Baush & Harris Machine Tool Co., Springfield, 
Mass. 
lauk Belting— 
The Jeffrey Mfg. Co., Columbus, O. 
Link-Belt Machinery Co., Ghicago, I11. 
Heyl & Patterson, Pittsburg, Pa. 
The Aultman Co., Canton, O. 
Ladles— 
The 8. Obermayer Co., Cincinnati, O, 
Lat hes— 
U. Baird Machinery Co., ogo Pa. 
Edwin Harrin , Son & Co., Philadelphia. 
Bickford Drill & Tool Co., Cincinnati, O. 
Lubricators— 
A. F. Boettcher, Rowlands, Pa 
Machinery same trleteo-.— 
August Becker, Boston, Mass. 
Macninisw’ Tvols and Supplies— 


Pee ES, 
v. ° & ” cago, . 


~~! Co., Pittsburg, Pa. 
Bertsch & Co., Cam City, Ind. 
Philadelphia, Pa. 


Edwin Harrington Son & Co. 
Fox Machine Co., Grand Rapids, Mich. 
Armstrong Bros. Tool Co., Chicago, I!l. 


Bickford Drill & Tool Co., Cincinnati, O. 
Parkhurst & Wilkinson Co., Chicago, III. 
Skinner Chuck Co., New Britain, Conn. 
Cleveland Tool & Supply Co., Cleveland, O. 
Baush & Harris Machine Tool Co., Springfield, 


Mass. 
Machine Screws— 
C. H. Besly & Co., Chicago, I1l. 
Machine Shops— 
The R. D. Nuttall Co., Allegheny, Pa. 
The Lane & Bodley Co., Cincinnati, O. 
Machinery and Tool Steel— 
C. H. Besley & Co., Chicago, Ill. 
Breeburn Steel Co., Breeburn, Pa. 
Crescent Steel Co., Pittsburg, Pa. 
La Belle Steel Co., Pittsburg, Pa 
Sanderson Bros. Steel Co., Cleveland, O. 
Byron H. White, Chicago, I11. 
orris & Bailey Steel Co., Pittsburg, Pa. 
Maguesia Ovoveriug 
C. H. Besly & Co.. Chicago, Il. 
Manufactaring Chemi-ts. 
We Fu Go Co., Cincinnati, O. 
Manutactored Lron & ste-l— 
Bourne-Fuller & Co., Cleveland, O. 
Cleveland Rolling Mill Co., Cleveland, O. 
Attua-Standard Iron & Steel Co.. Bridgeport, O. 
The Morris & Bailey Steel Co., Pittsburg, Pa. 
Parkhurst & Wilkinson Co., Chicago, Il. 
Ohio Steel Co., Youngstown, O. 
Meial Bearing»— 
Cc. H. Besly & Co., Chicago, Il. 
Perfect Lubricating Metal Co., Cincinnati, O 
Merchant & Co., Inc., Philadelshia, Pa. 
Swarts Metal Refining Co., Chicago, Ills 
¥. R. Phillips’ Sons Co., Philadelphia, Pa. 
MEiLiiey, OM. whee 
U. Baird aeneinety Co. renee, Pa. 
Fox Machine Co., rand Rapids, Mich. 
Brainard Milling Machine Co., Hyde Park, Mass. 
Mining Machinery - 
Cc. H. Besly & Co., Chicago, Ill. 
The Edward P. Allis Co., Milwaukee, Wis 
Earle C. Bacon, New York City. 
The Lane & Bodley Co., Cincinnati, O. 





iter Mfg. Co., Columbus, O 

id, Mfg. Co., New York City. 
Wm. Cramp & Sons, Philadelphia, Pa. } 
The Bucyrus Co., South Milwaukee, Wis. 
Marion Steam Shovel Co., Marion, O. 

Webster, Camp & Lane Machine Co., Akron, 0 
Fraser & Chalmers, Chicago, Il! 

Robins Conveying Belt Co., New York City 
Excelsior Iron Works Co., Cleveland, O 
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Mine Pumpe— 
oe M. Prescott Steam Pump Os., Milwaukee, 
ta 
Molding Machines— 
Tabor Mfg. Co., Klisabeth, N. J. 
Moiding Sanu— 
Ohio Sand Co., Conneaut, U. 
F. B. Stevens, Detroit, Mich. 
8S. Obermayer Co., Cincinnati, 0. 
Garden City Sand Go., Chicago, 1. 
Newport Sand Bank Co., Newport, Ky. 
Molders’ lvoois— 
The S. Obermayer Co., Cincinnati, O. 
Name Flates— 
August Becker, Boston, Mass. 
Nickel Plating ©uttite— 
Northampton Kmery Wheel Co., Chicage, 11). 
Nuts and Bolts 
Upson Nut Co., Cleveland, O. 
Oilless Bearings— 
C. H.jBesly & Co., Chicago, 11. 
Oil Burners— : 
W. 8. Rockwell & Co., New York City. 
American Gas Furnace Co., New York City 
Oil Cups— 
C. H. Besly & Co., Chicago, Ill. 
Oll Pumps— 
C. H. Besly & Co., Chicago, Ill. 
Ore Orushers— 
The Edward P. Allis Co., Milwaukee, Wis. 
{ey Mfg. Co., Columbus, O. 
he Aultman Co., Canton, O. 
Fraser & Chalmers, Chicago, Il). 
Ore SOs oh nw— 
Rob’t Aitchison Per. Metal Co., Chicago, Il!. 
Harrington & King Per. Co., Chicago, Ill, 
The Aultman Co., Canton, O. 
Fraser & Chalmers, Chicago, Ill. 
Pucking - 
C. H. Besly & Co., Chi Til. 
Jenkins Bros., New York City. 
Paint— 
Iron Clad Paint Co., Cleveland, 0. 
Jos. Dixon Crucible Co., Jersey City, N. J. 
Standard Paint Co., New York, City. 
Pattern Works— 
Gobeille Pattern Co., Cleveland 0. 
Perforated Sheet Metal— 
Harrington & King Perforating Co., Chicago, 1! 
Aitchison Perforated Metal Co.. Chicago, ih 
Fraser & Chalmers, Chicago, III. 
rig lron— 
inton Iron & Steel Co., Pittsburg. 
Forster, Waterbury & Co., Chicago, Ill. 
Bourne-Fuller Co. Cleveland, O. 
M. A. Hanna & Co., Clevelana, O. 
E. H. Stroud & Co., Chicago, Ill. 
F. B. Stevens, Detroit, Mich. 
McKeefrey & Co., Leetonia, O, 
Superior Charcoal Iron Co., Grand Rapids, Mich 
Hickman & Williams, Chicago, I!1. 
Spearman Iron Co. Sherpavilic, Pa. 
Salisbury Carbonate Iron Co., New York City 
The Brier Hill Coal & Iron Co., Voungstown, O. 
Pickands, Mather & Co , Cleveland, O 
Pipe Clean: r- 
Union Boiler Tube Cleaner Co., Pittsburg, Pa. 
Pipe Co-ering - 
C. H. Besly & Co., Chicago. TI. 
Jenkins Bros., New York City, 
Pipe Cutting and Three ..;..¢ Machines— 
The Armstrong Mfg. Co., Bridgeport, Conn 
Planers— 
U. Baird Machinery Co., Pittsburg, Pa. 
Bickford Drill & Tool Co., Cincinnati, O. 
Plates— 
Enterprise Boiler Co., Youngstown, O. 
Plum 
The 8S. Obermayer Co., Cincinnati, O. 
Plambers’ aad Gas Fitiers suppties— 
C. H. Besly & Co., Chicago, Il. 
Pneumatic Appliances— 
Clayton Air Compressor Works, New York. 
Pneumatic Tools.— 
American Pneumatic Tool Co., New York City 
Q & C Co., Chicago. Ill. 
P. clable Mork: 
C. H. Besly & Co., Chicago, Ill. 
B. F. Sturtevant Co., Boston, Mass. 
Vulcan Mfg. Co., Pittsburg, Pa. 
Power Drop Hammers— 
Baush & Harris Machine Tool Co., Springfield 
Mass. 
rower Presses— 
Bertsch & Co., Cambrid City, Ind. 
Fox Machine Co., Grand Rapids, Mich. 
EK. Konigsiow & Bro. Cleveland, O. 
Power Transmission Muon: uery— 
fetbey Mfg. Co., Columbus, O. 
he Lane & Bodley Co., Cincinnati, O. 
E. A. Delano, Chicago. Ill. 
Dodge Mfg. Co., Mishawaka, Ind. 
The Aultman Co., Canton, O. 
Jones & Laughlins, Ltd., Pittsburg, Pa 
I. & E. Greenwald Co., Cincinnati, O 
Prenses— 
Bertsch & Co., Cambridge City, Ind, 
C. H. Besly & Co Chicago i 
RK. Konigsiow & Bro. Cleveland, O. 
Pressure Gauger— 
The Bristol Co., Waterbury, Conn. 
Puileys— ary Co., Chi m 
W.A. Jones Foun * cago, Ill. 
The tee & Bodley Co. Cincionati, O. 
EK. A. Delano, Chicago, Ill. 
Dodge Mfg. Co., Mishawaka, Ind 
The Aultman Co., Canton, O 
Jeffrey Mfg. Co., Columbus, O 
Jones & Laughlins, Ltd., Pittsburg, Pa 
1. & BE. Greenwald Co., Cincinnati, O 
Pampe (5+: aes, 
The Edward P. Allis Co., Milwaukee, Wis. 
Stilwell-Bierce & Smith-Vaile Co., Dayton,O, 
Blakeslee Mfg. Co.. Du Quoin, Til, 
Fred M. Prescott Steam Pump Co., Milwaukee 
Wis 
Hall Steam Pump Co., Pitteburg, Pa. 
Southwark Poundry & Machine Co., Philadet- 
phia, Pa. 
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Punches— 
BE. Konigslow & Bro. Cleveland, O. 


hem 
ward Brown, Philadelphia. Pa. 
Vulcan _ ~~" ape Pa. 


Rallway 8 
Cleveland che em & Tron Co., Cleveland, O. 
Garden City Sand Co., Chicago, Il 

Rivets— 


Champion Rivet Co., Cleveland, O. 
ones & Laughlins, Ltd. Pittsburg, Pa 
Riveted Steel Pi Pipe— 
The Wm. B. Pollock Co. Youngstown, O. 


"Zend Drill Gp, cheago 
R Co., Ch Til. 
Thel rill Co., New York. 


ub Georges 
Rolling Mit M inery. 
Totten & pHoss Iron and Steel Foundry Co., 
Pittsburg, P. 
F. R. Phillip s? Sons Co., Philadelphia, Pa. 
Roo 


ts— 
Shiffier Bridge Co., Rig ne st 
Riter-Conley Mfg. Co., Pittsburg, Pa 
Sacu and Unili soll-— 
Seaman, 5leeth Co., Pittsburg, Pa 
Saws— 
Peter Gerlach & Co., Cleveland, O. 
Screous tor Voul ure, Bic. 
Robt. Aitchison Perforated Metal Co., Chicago, 
Morstagees & King Perforating Co., Chicago. 
Mfg. Co., Columbus. O. 
he Aultman Co., Canton, O. 
Fraser & Chalmers, Chicago, Ill. 
Screws— 
Cc. H. Besly & Co., Chicago, Ill. 
Upson Nut Co., Clevel and, O. 
Chicago Screw ©o., Chicago, I! 
Seamless Tubes— 
Shelby Steel Tube Co., Cleveland, O. 
imng— 
The Lane & Bodley Shs Cincinnati, O. 
KR. A. Delano, Chica 
Dodge Mfg. Co., Mis ae Ind. 
Fitzsimmons & Co., Cleveland, oO. 
The Aultman Co., Canton, _ 
effrey Mfg. Co., Columbus, O 
ones & Laughlins, Ltd., Pittsburg, Pa 
. & E. Greenwald Co., Cincinnati, oO. 
Shapers— 
Baush & Harris Machine Tool Co., Springfield, 
Mass. 
Fox Machine Co., Grand Rapids, Mich. 
Shearing and rancning machinery — 
Bertsch & Co., Cambridge City, Ind. 
Fox Machine Co., Grand Rap ds, Mich, 
Sheet Iron— 
Cleveland Rolling Mill Co., Cleveland, O. 
#ina-Standard Iron & Steel Co., Bridgeport, O. 
BE. H. Stroud & Co., Chicago, I. 
Ship Yards— 
Wm. Cram mes . Some, Philadelphia, Pa 
Special Machinery— 
Edwin odeenan Son & Co., Philadelphia. 
& C Co,, Chicago, Ill. 
¢ Aultman Co., Canton, O. 
effrey Mfg. Co., Columbus, oO. 
 Eenled ow & Bro. Cleveland, 0. 
xy, Wheeling Mold & Foundry Co., Wheeling, W 
a. 
Stand Pipes— 
The Wm. B. Pollock Co., Youngstown, O. 
Steam Boiler Inspectors— 
Hartford Steam oem Soller Inspection & Insurance 
Co., Hartford, Con 
Steam Pi and ! Boiler Covert ug— 
Cc. H. y & Co.. Chicago I11. 
Steam Packi 
., Chicago, Ill. 


Cc. H. Besly & 
Steam Pumps— 
Hall Steam Pump Co., Pittsburg, Pa. 
Stilwell-Bierce & Smith-Vail Co.. Dayton, O. 
Blakeslee Mfg. Co., Du Quoin, Ill 
ee M. Prescott Steam Pump Co., Milwaukee, 
Wis. 
Edw. P. Allis Co., Milwaukee, Wis. 
Southwark Foundry and Machine Co., 
delphia, Pa. 
Steam Sbovels and Dredges— 
Marion Steam Shovel Co.. Marion, O. 
The Bacyrus © oo. "engage Milwaukee, Wis. 
Steam Special 
Cc. H. Besly & Co. . Ghiienge, Til. 
Steel 


Otis Steel Co., Cleveland, O. 
E. H. Stroud & Co., Chicago, Ill. 
Breeburn Steel Co., Breeburn, Pa. 
Crescent Steel Co., "Pittsburg, re. 
La Belle Steel Co. Ppa Fs 
The Morris & Bailey Steel Co., Pittsburg, Pa. 
Sanderson Bros. Steel Co., Cleveland, oO. 
Byron H. White, Chicago, Ill. 
Steel Castings— 
Otis Stee) Co., Cleveland, O. 
Q & CCo.. Chicago, Ill. 
Steel Plants— 
The wan. B. Pollock Co., Youngstown, O. 
The Riter-Conley Co., Pittsburg, Pa. 
Steci thivvms Buu Billew— 
Cleveland Rolling Mill Co., Cleveland. 
Bethlehem Iron Co., South ‘Bethlehem, Pa. 
Ohio Steel Co., Youngstown, Ohio. 
The Lorain Steel Co., Lorain, O. 
Jones & Laughlins, Ltd., Pittsburg, Pa. 
Steel Stamps aud ptenciis— 
J. H. aw & Co., Cleveland, O. 
Steel Tu bes— 
Sheiby Steel Tube Co., Cleveland, O. 
Stokers— 
aaa Stoker Co., Cleveland, O. 


unks— 
Enterprise Boiler Co., Youngstown, O 
Meehan Boiler& Construction Co., Lowellville., 
Ohio. 
The Wm. B. Pollock Co., Youngstown, O. 
Riter-Conley Mfg. Co., Pittsburg, Pa. 
The Aultman Co., Canton, O. 
Tank Cars— 
The Wm. B. Pollock Co., Youngstown, O 
Tin and Terne Pilates— 


Phila- 


Tin Plate Machinery. 

Totten & Hogg Iron and Steel Foundry Co., 
Pittsburg. Pa. 

F. R. Phillips’ Sons Co., Philadelphia, Pa. 
Tool Steei— 

C. H. Besly & Co., Chicago, Ii!. 

Breburn Steel Co.. B rn, Pa. 

Crescent Steel Co., Pittsburg, Pa. 

La Belle Steel Co., Pittsburg, Pa. 

Sanderson Bros. Steel Co., Cleveland, O. 
Transmission Machinery— 

Heyl & Patterson, ay 

Link- Belt Machinery Co icago, Til. 

The Lane & Bodley , Cincinnati, oO. 

W.A. Jones Foundry & Machine Co. , Chicago, Ii) 

Jeffrey Mfg. Co., Columbus, O 

Dodge Mfg. Co., Mishawaka, Ind. 

The Aultman Co. , Canton, oO. 

Brown Hoisting and Conveying Machine Co., 
Cleveland, Ohio. 
Tubes— 


National Tube Works, McKeesport, Pa. 
Shelby Steel Tube Co., Cleveland, O. 
Tube Cieaners— 
Union Boiler Tube Cleaner Co., Pittsburg, Pa. 
= Weiding— 
8. Fix Sons. Cleveland, O. 

Tumbling M Mills— 
The 8S. Obermayer Co., Cincinnati, O. 
Turnbuckies— 
Cleveland [Gig Forge & Iron Co., Cleveland, O. 
Twist Drilis— 

C. H. Besly & Co.. Chicago, Il). 
Twist Drill Cases— 
Vulcan Mfg. Co., Pittsburg, Pa. 
Vaives— 

C. H. Besly & Co., Chi Til. 
Jenkins Bros., New Yor City. 
Ventilating Fans— 

B. F. Sturtevant Co., Boston Mass. 
Vises— 
Massey Vise Co., Chicago, Il. 
Water Softening Plant<— 
We Fu Go Co., Cincinnati, O. 
Wire Coat'ng. 
The Ironsides Company, Columbus, O. 
Wire Filler. 
The Ironsides Company, Columbus, O. 
Wire Macninery— 
The F. B. Shuster Co., New Haven, Conn. 
S. W. Goodyear, Waterbury, Cona. 
Wire Nai's—- 

Cleveland Relting 6 Mill Co., Cleveland, O. 
Wire Kope Coating 
The Ironsides Company, Columbus, O 
Wire Rope Filling. 
The Ironsides Company, Columbus, O. 
Wooa Pulieys— 
Dodge Mfg. mad Mishawaka, Ind. 


Wrought ri 
National Tu * Works McKeesport, Pa 


Alphabetical List of Advertisers. 


Che star (*) indicates that the adv. appears alter- 
nate weeks; the dagger (ft) once a month; the 
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—— |BRABURN STEEL COMPANY, Braburn, Pa. | 
MANUFACTURERS OF 
FINE TOOL STEEL AND FORGINGS, ALSO SPRING 
HAMMER, AND MACHINERY STEEL OF HIGH 
QUALITY. FINE OPEN-HEARTH STEEL. 


P. B. Hasbrouck 


Sec’y. and Treas. | 





MORE WEAR from your tools 
Almost no STEEL EXPENSE 


NO TROUBLE 


“It pays to use the SANDERSON BROS. STEEL CO. 


most reliable tool 


steel in the market.’ Cleveland.Warehouse, 97 Water St. 


s 


vA 


ies sin: stanaiabinnsma rhea weet 


&e GRESCENT STEEL Co. 


64 &66 S.CLINTON ST. 


Mwyvork PITTSBURGH, FA. 


FT 
La BELLE STEEL CO., Pittsburgh, Pa. 


MANUFACTURERS OF FINE 


CRUCIBLE CAST TOOL STEEL. 


SPECIAL CRADES FOR ALL PURPOSES. 


BYyYyEROo mm Ext. 


Western Selling Agent. 
OFFICE anD WAREHOUSE: 68 and 70 South Canal 8t., Chicago. 





WHITE. 








Ps 


. ELEN Je 


BYRON H. wre Sacare Selling Agent, 


68-70 South Canali St., Chicago. 


ELAS 











BYRON H. WHITE, Western Selling Agent, CHICACO. 
HODAQDAUNAGUUAUELEAUAUAUEDAVAUAAUEUELOUUUDAOGOEGOUDAOOAAUEDODEDOD ADE ADODED EDAD AUDA AMADOU AU Ed Od AURA AEE 
PaSALALAARBAALAL*AL HLA 





‘| Southern Coke No. 4....... 











Don’t Waste Money in Your Pattern Shop. 
{THE GOBEILLE PATTERN CO., Cleveland. 


ween aw 








Burst Water Pipes 
A Thing of the Past. 


You can now make all water pipes as se 


cure from bursting in winter as in sum-| 
mer This pneumatic system is the only/| 
one which successfully prevents the an-| 
noying and costly bursting of water pipes.| 
Ithas solved a great economi problem ( 
Highly indorsed by architects, engineers 
and municipal officials 
No new house should be completed with-| Thi 
out this system, and all hous ownerh| into 
should avail themselves of this ‘“‘ ounce of] The 
prevention ”’ in season 
Send for illustrated booklet, giving full! 


explanation 


THE PNEUMATIC DOME MFC. CO., 
506 E Street, N. W., 











xpanding ice to slide 


by United St 


Washington, D.C. 





BRASS Finishers 








J.J. RYAN & CO, 


= 3 — ir a an’ 4 — 1a. Robebae iE —) a @iebla!_t-c0s 
Best Bronze, Babbitt Metals, Brass and Aluminum © 


On Short Notice. 
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TRON AND STEEL MARKETS. 


IRON ORE. 
[On Lake Erie docks.) 
Special low-phosphorus — Ore, 











DeSCCMBET .0ccsncestosccerpepecezeses ecccssogeee $3.75 

No.1 Specular, ‘Bessemer, Soon . at) ee) 

| No. 1 Bessemer hematite... crevscrcecces Be 325 

Hematites No. 1 non-Bessemer........... i 2.10 

Not. Geaculer, non-Bessemer... - = 2.40 

Mesabl Bessemer... ccccccccccsneessseessssnnnnen 1.80@ 2.00 
Pic IRON. 


CLEVELAND if. o. b. anges 


No. 1 Strong ‘Foundry. 
No. 2 Strong Foundry 
Gray Forge, red short... 
Gray Forge, neutral.. 


No. 1 American Scotch... 

No. 2 Ameri Scotch... 

Lake Superior Charcoal... 
PITTSBURG : 

ne ee 

oe 2 Foundry..... 


Forge. .. 
we te and Mottied...... ules 
Warm Blast Charcoal... patepsencsnbes 
Cold Blast Charcoal............ engevsenenesoseenee 











Southern No. 1 Soft... 


Lakes Ouper ior Charcoal 
Superior Charcoal...,..,..... ce» $ 18 co 
Local Coke Foundry No. sy dopunvcepnonedes +4 15 75 
Local Coke Foundry No. 3 a 15 50 
Local Coke Foundry No. 3... 1475 
Local Scotch Foundry No. 1........00.. 15 15 75 
Foun No.2 1§ 15 50 
Local Scotch Foundry No. 3 t 14 75 
Southern Coke No. 1.....ccccessererseseesnere I 16 25 
Southern Coke No. 2.......-creresereeee 15 25@ 15 7s 
Southern Coke No. 3. me - 14 78@ 15 00 


Ohio Strong Mleeenbempicccns GORD BE ED 
Malleable Bessemer... 12 ow tee 
Coke BeseOmne®........ cecssceessssevemesersessevees 5 16 00 

CINCINNATI ( by Rogers, Brown & Co. 
Southern Coke No. 1, Foundry........... me . 25, 
Southern Coke No. 2 and No. 1 Soft... 1475 
18 00 


Hanging Rock Charcoal No. 1, » Pay... 
Tennessee Charcoal No 1. an 
bouther County Silve No | t.. 

uthern Coke, Gray Forge..... 


16 00 
16 25 








ential Mottled ace i$ 00 
n Georgia Car Whee 
Lake Superior a See 
Bg A 

0. 1 Foundry Strong Coke Iron Lake 

Superior Ore oe Te 


No. 2 Foundry Strong Coke Iron Lake 
Superior Ore one comme 298 
Ohio Strong Softener NO. 1......ccseierves soe eevee 14 00 
Ohio Strong Softener No. 2.. . 
Jackson Co. Silvery wend See 
Southern Soft No. r.. én 
Southern Soft No. 2.. oe 
Lake Superior Charcoal... peaseoeseses 
COIR, Bee MP renccmsunencesnssscccenmetaiinns en’ cine 
Sr. Louis: 
Bowutherm Coles We 2... .ccccccccccccssccscesse ses ccose 
Guuttnare Gale Wei Bissccccccesccisissbtsinc “ets ‘cccees 
Southern Coke No. 35... 










Southern Gray Forge......, 


Tennessee Charcoal No. t.. scab eno costes OS 98 
ackson County 8 per cent Silicon... 25 
ke Superior Coke No. 1........cc0s0cseres 15 ¢ 16 <0 

Southern Car Wheet 200). -..ccccccccceeeeeees 152 16 25 

Genuine oo tdineincunee ws aan 415 

West Virginia Coke.. essdedhatenesesteccs sst.csceee @ OD 








OLD RAILS AND SCRAP METAL. 
[Delivered Cleveland.) Gross Tons 


GOG Bete TORN. cccce qcesesecipecosescsszesvennesccssecenessee -» $18 00 
Old steel rails (6 ft. and over)... ccccssnnsesscsss 284 60 
Old steel rails (6 &. aan under)... sevctecccesccens £4 6D 
Old car wheels.. eccoee coscccsccenesstcccses 36 6D 

Net Tons 
No. 1 R. R. wrought aoe eto conscenessoouscenseesensass $16 so 


No.1 Machine c cast scrap... 
Cy. 







Gas Bes Beccvagreccveqsesqngesescarsenscseseqennsnesnensen 
Uncut wrought iron boilers ab 
Steel boiler plates 
Grate bars.. 

Pipes and flues (clean). 
Tank iron... sccceescocsnenssssesoepensenizentiess 
Hoop and band iron.. 

Sheet iron... wedboose 
Wrought driilinge... pecssceusenssns 
Malleabie iron.. socesauivets 


STRUCTURAL ny tle aa 








Beams este eae | (f. o. b. ebuoctennness L.soc 
Angles... cece - Egec 
Universal ee lnnnapedtbatietbedinaes 1.80@1.90c 
MERCHANT IRON AND STEEL. 
(Less than car-lots, Cleveland.) 
me. 4 and Squares.—Bar Iron. 

1to 1% , soonene 1.50 Base. 
2to 2% senescoouseses Le 
OS, eee eee . va 
3% to4 oxo % . 
4% to 4% - ie « 

% tos ha © 
3 to 6 ecsvcccsssssscesseeS nD © 











isi THE IRON TRADE REVIEW. 


BABBIT Tu: 


All standard and special grades. 
In sectional molds or bars. 


chew. MERGHANT & GO., Inc. tras: 


It will pay you. 
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Wrtte us for prices always. 





Dew OAS — WOm 


SS» 





° 
-— 
o 
; & 


| al 
6 
onal 
SS*SSSa5S500008 


tm GOON = Gon 
Fe 
Ss 


“ 
an 


FS 
SSe 


» M 
* 


Run 


“= Oe we 


aK 
ssse 


Eddy Dynamo Eleetro-Plating Machines 


—— FOR —— 


— 
“oO 


15-16 x 
11-16 x seeeeeeee « 
o16x to iidbintiihddigueibeeeniiantieatoaualan d es 


BICYGLE PLATING PLANTS. jys..t"""~ 


.i3 @C ]. eee : “ 
tO 4 EK IG 00 $-16........cccccceees es P “ 
I to 38 7 i 
to 15-16 x 5-16. 
to 11-16 x f to 5-16 = 
to 9-16 x %& to 5-16.......... i" “ 
to 7-16 x & to 5-16 Lscseiens — “ 
Heavy bands, 7-32 in. thick 1-ro hégher 
than me to 5-16 thick. Bevel Edge ghate ron 
& 








1-10 higher than same size of Heavy Bands. 
Light Band Iron. 

FOO Sw BEB. OOD Bi recceccccscccccscescscccvccccccsee ext t 
7 to 8 x Nos. ro, = aRe 50 japeensitdlipnasemnsiienii B= , 
6% to TE DEO. 9 OD FTE be vccscesoceocsccccsesseces ‘ sa 
6% to on =X NOS, 10, 17 ANd 12... cee ceceees 5 * 
GEE RODE Oe © OD BBB occevccccececcc ce ctcsccecssser d “ 
4% to6 x Nos, 10, 11 and 12.. ecceseee x : 
1 to 4 x No. 9 to 3-16... ee i. 
tf to 4 x Nos. 10, 11 and 12... eresscteesees GO ' 
4 Tee E.R eee e 
t to r 3-16 x Nos. to, 11 and 12.. sees % “ 
13-16 to % x No. 9 to 3-16... ne 
3-16 to % x Nos, 10, 11 7 ea nm =m = 
11-16 to % x No.9 to 3-16... wovcsevesccccess Df 
11-16 to 44 x Nos. to, 11 and 12................. so CT 
916 to % x No. 9 to 3-16. wipetoneecseorcesesonenases 1.00 (“ 
916 to % x Nos. to, 11 and 12... sccsccsrstee © 
7-16 to %& x No. 9 to 3-16... eocesesees jo |“ 
7-16 to % x Nos. to, 11 and | 72. 1.40 

% x No. 9 to 3-16... a fo 

% x Nos. 10, 11 and 12.............................. be 





Bevel Kdge Hox Iron, 
Same as Light Bands, of same sizes 


NORTHAMPTON EMERY WHEEL CO., 20S. Canal St., Chicago, Ul, | seases send trom. ta. to men 


















































Light Bands. 
EXCLUSIVE WESTERN SELLING AGENTS. Oval Iron, 
EL ita cientenenstonsseuuppinenbabemtneessconerence 
to 13-16.. 
p . to — 
to 916... 
Subscribe for The IRON TRADE REVIEW, $3 per year. to Pitan 
‘ to 9-16 x 3-6... 
yn OED Sl acsnsntusestnnnntsinnrenscensesseenennnennel 1.20 
wi. Nae ; 13% » | Half Oval and Half Round, 
o> ‘% Sa 4, 4 pads a 2 esoheen tae 
" we . Hints on Amalgamation re 
) AND THE “ 
Ledde, $e: General Care of Gold Mills. “ 
eee ney By W. J. ADAMS iM... 43 m= 
¥ : MS. 
° Half Ovals less than % their width in thickness 
rams Cleveland, Ohio. <— _ | extra price. ~ <_<. * : 
C ILLUSTRATED. ‘ i SeSe SESS Sree. —— 
THE U.S.HOTEL co. a Cutting ordinary bars to specified pa .20 to 
ectnteciat tnt thereat tee tra, accor to le 
CA.SWAN € WLBATES Si? | A Practical Book for Practical Men. |‘°“"™ = _ 
oa MANAGERS Me a) is on Steel Bands. 
. — Should be in the hands of every 
} mining man and metallurgist. m9 Pe Sere 
») 00 All previous works on gold metallurgy have de- | ; ;-2 to 6, Nos. 7, 8,9 or 3-16” 1.50 Base. 
00OMS aT fa voted most attention to the theories. mechanics, Extras. 
chemistry and history of gold milling This | 1% to 6, “ 10, 11, 120r %” 05 per 100 ibs. 
book tells 1 to 1H, “ 9, 8, 9 or 3-16” 10 as 
om 1 to 1, “ 10, 11, 12 or %" 15 “ 
50 Rooms aT 9 50 WhAT TO 00 AND HOW TO DO IT he *shtase = 
It is not based on laboratory tests, but on the | 13-16 and ae 10, II, 12 OF i" .25 » 
PRACTICAL RESULTS obtained by the author in an | 1-16 and “ 7,38,90rg16" = .30 . 
S é O00 | experience of over twenty years, and tells how | 11-16 and %, “ 10, 11, 120F 4% 35 * 
7 5 00 MS at TOA best to employ that which is already for use, not | ¢16 and %, i 8, 9 or 3-16” -40 i. 
in any one locality, but all over the world. 16 and ¥, 10, 11, 12 OF hed 45 » 
The articles, from which this book is compiled, | 4. Nos. 7, 8, 9 or om oe) = 
first appeared in ourcolumns, where they secured o «, 2, 88, 1208 + Sea sesereesers 60 = 
iy ~Q widespread interest. We have undertaken its | 716 om * 8, 9 or 316".. seeeseees «7S ya 
r Ca Ss 7p) publication at the suggestion of prominent men 219 10) BE, 18 OF ME eoeee Anseeeeneenes 85 
Ay, ( “ys in the mining wort who wished to have the |}, — § 7, 8, 9 OF $-16"--..cervsevennesees 95 
: 7S valuable information therein contained in more | ¥#: 10, I, 12 OF JA" seeevveeveseveeel OS 
Wia* 50¢ Fach wt permanent form. lrou and Steel Hoops. 
| Width English Standard 
By CLOTH BOUND, §t.50. pa ol Gauge. 
” — 7-16 to3 Nos. 13, 14, 15 and -—» 1.60 Base 
xtras. 
Modern Machinery Publishing Co. | ;- 6 te 2, “ 17, 18,and 19 05 per too Ib. 
| 7-1 2, pe 20 .. 10 7 
218 La Salle Street, 7-16 to 2, “ “15 _ 
716 tor < “aS “ 
CHICACO, U.S.A. ¢ 4 : « *5 . 
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[HE EDWARD P. ALLIS COMPANY |: 


MILWAUKEE. WIS. 


Blowing Engines, Hoisting Engines, 

Pumping Engines Air Compressors, 

Special Engines for Electric Lighting 

Street Rallways and Rolling Mills, Ore 

Crushers, Crushing Re/ls, Stamp Mille 

Concentrators, General Mining Milling 
and Smelting Machinery. 





——<—— 
np ven cuIcaeo. MINNEAPOLIS. DENVER. BUTTE. CITY OF MEXICO. SAN FRANCISCO. PITTSBURG 





sara Foundry & Machine Co. | 


Porter-Alien Automatic Engines, 
Blowing Engines, Centrifugal Pumps, 
Weiss Counter-Current Condensers. 


THE LANE & BODLEY CO. 


CINCINNATI, OHIO. 






ALL SIZES. 
Simple and Compound. 


Shafting, Hangers, Pullers. 


Beit Elevators, Saw Milis. 


WILLIAM TOD & GO 


YOUNGSTOWN, OHIO. 
The Porter-Hamilton Engine 


Reversing Engines, 
Blowing Engines, Con- 
verters,Hydraulicand 
special heavy machin- 

ery for the iron and 
r steel trades. 


Park Building, Pittsburg. 
SEWARD 8S. BABBITT. 


The Geo. B. Sennett Co., Youngstown, Ohio. 


MANUFACTURERS OF 


Sennett Compression Coupling 
And Other Specialties. 














We do not claim novelty in these Couplings so 
much as good material, good workmanship and 
extreme simplicity. We make them of a very 
strong cast iron, with wrought iron bands. 

We make also the 


SENNETT ENGINE 
20 to 40 H. P. 





_ Foundry contracts solicited for duplicate cast- 
ings, from 10 Ibs. to 5 tons each. 








Pays special attention to) 


s 
iron ore, blast furnace, | 
eVvieW rolling mill, foundry =| 
machine shop interests, 


Per year $3.00. 
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Engines, 














89 
Bo = @ ee8 Giiauwwia per mee Ibs. 
tom, “ 21 cvsctnctesccciiiocens ofl * 
See, © Giiccnscbdiacnmaibedl .» - 
is316eandi, “ 13, 14 amd 15........ = 
i316 andi,“ 1 17 and 14........ 15 
TS 16 and 1,“ 19 aNd Bon....ccecees 20 
tg¢16and 1, “ = socccsocccesescoscoscccoses 35 
SEOs = EDicascacnseretesnscennestien 35 
» Noa, 15, 4 ‘ond _ peenedaenasccestine 20 
* 16, 17 and 1 srccenee, lh 
. ig and 20 TR Rot jo 
eke ETE erie 45 
“a wa Nos. 13, 14 and f5...... .30 
and 13-16 “ 16, 17 and 18........ 3S 
andiz-16 “ 
and 13-16 “ 
and 1x16 me 
and 1 
11-16, be. 
11°16, 
11-16, 
11-16, 
11-16, 
|| ure. . bart mpeassoinccccetse 4 
, Nos. 13, 14 ‘aa 15... 
“ 4 17 and 18... 


pe ig and 20.. 


Marine POR T...<<rocapcceeencesccoctseccaibes : 276 
Fire Box... ac to 3% 
Above includes = plates ~ Taches aide 
go to 96 in. wide... srbesmesceessseccseeeee WAC. BD. Omtra 

9% to 100 in. wide... ecrccccnccccotocneecees BEGG, 

100 tO 104 IM. WIGE.....cccececcssseveeeiooreee, 2c " 

104 to 106 in. wide... soenmnene ovveeeepecial 
Burden ‘Botler Rivet. 

%, %, 11-16 aud &% inches diameter.................... 3 2s 

Bridge %, %, 11-16 and % inch diam..................2 60 


Wrought Pipe apd Rattler Tr he.. 
Merchant pipe. from store....dis. 60 and three 19s 


Bo iler tubes, 1h to 1% inch Discount 45 
. 1% to2%inch iron, * 5 
steel, e 
2% to4 inch, iron, “ 6) 
steci, “ 62% 


Casing, screw and soc ket joint " 0 
Casing, inserted joint a 


BIG FOUR ROUTE 


The Popular Line. 


CHICAGO 


Indianapolis, 
Cincinnati, 


Louisville 


AND ALL POINTS 


SOUTH AND SOUTHEAST. 





The scenic line to 


WASHINGTON, via C. & O. Ry. 
The direct line to ASHEVILLE, N. C. 


j frmteewEee owe P74 Flee CF frurcern 


The A BC of Iron, 


NOW #' O°. 
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The 
Playford 
Mechanical 
Stoker 




















= Dy c= 


=a 


Cy Ce 











Guaranteed to * ar il 
GteF wads te B-| 
Abolish smoke, to in- —" — a 
crease boiler capacity rt ee =a Uy 
and to save fuel. y - = = Soe SS ee Y 
For information, address, I =ae. ; SAUD UTLIDLITITI : 
Pope] x) press al 
The Playford Stoker Co. {25 = = 


404 Telephone Bidg., 
CLEVELAND, OHIO. 










ORDER DIRECT FROM THE 


IRON CLAD PAINT CO. Iron Clad Paint Co. 


Factory, 76 & 77 Central Way. Sec. & Treas., No.3 Case Bulld’g 
And get the genuine article, and 


save liability of suit for using an 
article made in violation of the pat- 
ents issued to Wm. Green, and now 
owned by this Company. 


IRON CLAD PAINT is the 
most durable, most 
fire-proof and Cheapest 
Paint made. 

FURNISHED both Dry and 


. Ground in Oil 


USED BY NEARLY ALL THE 
RAILROADS. 


Excelsior Straight-Way Back Pressure Valve. 


This valve has no dash pots, springs, guides or complicated 
levers to get out of order. It is simple, reliable and well made 
Never sticks, and can be relied upon at all times when using 
exhaust steam for heating; or when used asa relief, or free 
exhaust on a condensing plant, it has no equal. It is noiseless 
and free from any complicated attachments. 

JENKINS BROTHERS. NEW YORK. PHILADELPHIA, BOSTON, CHICAGO. 


DIXON’ssucs (RAPHITE PAINT 


' FOR TIN OR SHINGLE ROOFS AND IRON WORK. Tin roofs well painted have not re 
IT 1S ABSOLUTELY WITHOUT AN EQUAL. quired repainting for 10to 15 years. 
If you need any paint it will pay you to send for circular. 


JOSEPH DIXON CRUCIBLE CO., Jersey City, N. J. 


CLEVELAND. OHIO. 


























FOR GREAT TENSILE STRENGTH, ELASTICITY AND ELON- 
GATION, COUPLED WITH UNUSUAL NON- 
CORROSIVE QUALITIES, 


Castings and Propeller Wheels 


MADE FROM 


PARSONS MANGANESE BRONZE 


CANNOT BE EXCELLED. WRITE FOR PARTICULARS. 


SOLE MAKERS, 


Tue WitLiam Gramp & Sons 


Ship and Engine Building Company, 
PHILADELPHIA, PA. 





A paper that is paid for and read—THE IRON TRADE RRVIRW. 





> NOW READY! 


SECOND EDITION 
OF 


Chemical and Metallurgical 


HANDBOOK 


CONTAINING 


Tables, Formulas and Infor- 
mation for the use of Chem- 
ists, Metallurgists and Min- 


ing Engineers.........), 
BY 
J. H. CREMER, M.E., 


A. BICKNELL, M. S. 


EXTRACT FROM PREFACE 


In the preparation of the second edition of our 
Handbook, the general plan of the first edition 
has been followed viz., to present in concise form 
such data and information as are useful to the 
chemist and metallurgist. Several tables of the 
first edition, which were of somewhat limited 
use, have been omitted, while more than one hun- 
dred pages of new matter have been added 

The methods for analysis of iron ore, iron and 
steel and for assaying have been given briefly, 
but perhaps as much in detail as is consistent 
with the general scope of the book. Several 
changes and additions to the Specific Gravity 
tables have been made by adoption of later and 
more accurate values 

In the notes on blast furnace practice have been 
outlined the more important theoretical and prac- 
tical points, which, it is hoped, will be of some 
service to those interested in the manufacture of 
iron. 

The hygrometric table gives the necessary in- 
formation for determining the amount of mois- 
ture inair, a subject whose importance in metal 
lurgical operations is being more fully recognized 
at present than heretofore. This table is new 


and is based on the most accurate data available 
at the present time. 

The tables of weights and measures, United 
States and foreign, have been very much ampli- 
fied, and the conversion tables for United States 


and metric weight and measures of the U.S. Coast 
and Geodetic Survey included, the latter being 
based on the legal standard for this country. 
Numerous miscellaneous tables have been 
added, which, it is hoped, will be found of value 


Seal Morocco, - - $3.00 


Sent postpaid on receipt of price 
by 


The Iron Trade Review Co., 


CHICAGO, CLEVELAND, PITTSBURG. 


PEPER PREREP 


FOR 

ARTISTIC 
PRINTING 
WRITE 

THE 
CLEVELAND 
PRINTING & 
PUBLISHING CO., 





FERS 





CLEVELAND, O. 
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PRECRERERE ERE RELL RE GALA LALA IA SA RABI, 
JONES & LAUCHLINS, Limited, 


PITTSBURG, PA. 
> Branch House, CHICAGO, ILL. Branch Office, 220 Broadway, NEW YORK. 


—a MANUFACTURERS OF coe 


= Proof-Crane and Gable CH AINS Of Superior Quality. 


Rvery Chain tested and proof certificate furnished whenever desired, 
BRLGBERERERARERGRAERRERGRERERERGRERCRE 








ROREROR 


Bi a 














RRA BORA I, 


Ber 














LORAIN STEEL COMPANY, 


Lorain, Ohio. 


$ 
4 Rails, Blooms, Billets and Slabs. 


MNase aaiae 











American Tin Plate Company 


MANUFACTURERS OF 


Coke Tin Plates, 
Charcoal Tin Plates, 
High Grade Terne Plates, 
Black Plates. 


CENERAL OFFICES: 
Marguette Buildina. 


CHICACO, ILL. 
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TNA LGoRHSS. Ro ROLLING LING Mi GINES 


yRON& STEEL 
FounDRY 


3 


“4.5 


OFFICE & WORKS 


Pe es Me ee re 


‘ 


Rock CRUSHER¢ 


re MILL & Tin PLATE MILL MACHINERY 











Highest grade 
Anti-Friction Metal 


“ZERO” 


Estimates given on 


F, R. PHILLIPS’ SONS €0., 


DONEECUUDGUUUGAUONDANGONURGRDEREDD ENGQUDOOOG0U00 COOUUOOOOOOOORDSOOELEELUODEUUAUNUUAGUUUOECEREODOREEDEOOOEDOOAN CUEEATEUUUOOOTEEEERE 


Tin Plate Mills «« Machinery 


ROLLING MILL MACHINERY, CHILLED AND 


stimates given on SIND ROLLS. 
complete plants. 


1% So. Broad St., 
PHILADELPHIA. 


STUEPEAUUUEUAUEAAU CREO DEAT OEE TERA 





CUITT ON ROUTE | 


DIRECT LINE; 


BETWEEN 


Chicago .. 
Indianapolis 
Seclnnuati 4 
Lafavette .. 
Louisville. . 
AND ALL POINTS 


Sowovrr 


For time table and other information, address 


FRANK J. REED, General Passenger Ag't, 
CHICAGO. 


The Cleveland Terminal & Valley R. R. Co 
(B. & O. System.) 


Depot foot of So. Water St. 
City Office 241 Superior St. 
Valley Ictr & Way Stations 
Marietta, Whertng & Ceseage fy: 
Cleveland Press Special .| Te25 PM 
Akron, Canton & Wheeliug 1020 AM! *3:30 P M 
Akron.Canton &Chicawo . | *S05*) | “asrm 
Akron. Canton & Mawietta,...) t2:10 PM fil;ooAM 
Pittsburg, oe | D ht 
& saliimore......... 





Arrive | Depart. 
6:25PM) P2546 
25 PM! t7:25AM 
2:00 PM 





reps tri:oo AM 





tDaily except Sunday. *Daily. Pullman's Pal- 
ace Vestibule siceping cars between Cleveland 
ant Chicago. 





pa” Molders’ Text Book, Price $2.50 “Ga 


Cleveland, Lorain & Woeing 


Railroad Company. 


Time Table effective May 15th, 1898. 
Cleveland Depot: Foot of South Water Street. 
Klyr ria Depot: Huron St., West Side. 


| South ‘Bound. Central Standard 
1s 13 Lorain Branch 


North Bound 
12 


| Main Line | 
Cleveland .....| 
Brooklyn ..... 
Lester 
|Medina..... 
Chippewa La 
(Sterling 
Massillon ..... 
Canal Dover.) 
New Philade 
| Uhrichsville 
Bridgeport 
Bellaire... 
AR. LV. 

No. 9 leaves Lorain 9:50 a.m., Elyria 10:05, Graf. 
ton 10:21; arrives Lester Junction 10:40 No. 10 
leaves Lester Junction 3:25 p.m., Grafton 3:42, Ely- 
ria 3:57; arrive Lorain at 4:10 p.m 

Trains 1, 2, 5 and 6 daily between Cleveland and 
Urichsville. All other trains daily except Sun- 
days. Electric cars between Bridgeport and 
Wheeling, and Bridgeport and Martins Ferry and 
Bellaire. Consult agent< for general information 
as to the best routes and are rates to all 
points. M. G. CARREL, G. P. 

Hickox Bidg., Cleveland, oO. 


: Licrnarvrt | 
263: ENTRAL Coma r ENGRa NG 
400 ENGRAVING 





ELECTROTYPING 








DIRECTORY 


To the Iron and Steel Works of 
the United States for 1898. 


PUBLISHED BY 
THE AMERICAN IRON AND STEEL ASSOCIATION 


Thoroughly Revised. Price, Seven Dollars, 


The American Iron and Steel Association has 
just completed a thorough revision of its Ditee- 
tory to the Iron and Steel Works of the United 
States, bringing down to April, 188, a descrip. 
tion of these works. It also contains a complete 
Directory to many leading industries which are 
large consumers of iron and steel. This edition, 
which is the fourteenth that has been issued, em. 
braces more complete details of all the iron and 
steel works of the United States, and of indus. 
tries which are large consumers of iron and steel, 
than any preceding edition. It retains ali theold 
features of preceding editions and contains many 
new features. 

_In the edition for 1896 there was given f for or the 


Grst. time a complete list of Malleable Iron Works 


in the United States, and to this new feature there 
are now added complete lists «f the Rail Mills, 
Structural Mills, Steel Casting Works, Bolt, Nut 
and Rivet Works, Chain Works, Seamless Tube 





Works, and Riveted Pipe Works—al! new features 


The lists of Plate and Sheet Mills and of Tin 
Plate and Stamping Works are much more com. 
plete than in previous editions. The names and 
location of all the works described are given in 
alphabetical order, followed by a description o 
their character, capacity and products, with the 
names of the principal officers, etc., including 
the names of selling agents. This edition makes 
a cloth-bound book of nearly 400 well-printed 
pages—many more than in any previous edition. 
It contains a complete list of all the 


Blast Furnaces, 
Kelling Mills, 
Bessemer Steel Works, 
Open-Hearth Steel Works, 
Crucible Sterl Works, 
Plate and Sheet Bilis, 
Kail Mills, 
Structural Mills, 
Steel Casting Works, 
Cat-Nall Works, 
Tin Plate Works, 
Stamping Works, 
Forges and Bloomaries, 
Wire Kod and Wire Hills, 
Wire Nail Works, 
Iron and Steel Bridge Builders, 
lron and Steel Ship Buliders, 
Horse-Nail Works, 
Locomotive Works, 
Malleable lron Works, 
Cast Iron Pipe Works, 
Cast Iron Soll and Plumbers’ 
Pipe Werks, 
Wrought lron, Wrought Steel 
and Riveted Pipe Works, 
Seamless Tube Works, 
Chain Works, 
Bolt, Nut : ud Rivet Works, 
Car Axle Works, 
Car Wheel Works, and 
Car Builders in the United States 


ALSO A LIST OF THE 


Iron and Steel Works in Canada and Mexico. 


This edition of the Directory is an invaluable 
book of reference for all business men who wish 
to correspond with iron and steel manufacturers 
or with iron and steel consumers, forming, in 
every respect, a COMPLETE GUIDE to the iron and 
steel works of this country and to the principal 
works which consume iron and steel. 


Sent postpaid, on receipt of price, by 


THE IRON TRADE REVIEW CO., 
PITTSBURG CLEVELAND, CHICAGO. 
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WEST 
SOUTM 


d and 
run the lines of the Illinois Central Railroa 

az00 & Mississippi Valley Railroad, reach- 
a ing into the eleven States of 





South Dakota Kentucky 


Minnesota Tennessee 
lowa Arkansas 
Wisconsin Mississippi 


illinols Indiana Louisiana 


Presenting an un ualed territory for diversified 
” industries, and possessing 


Fine Sites for New Mills 





Best of Freight Facilities,—Coal Fields, 
Ciese Proximity to Distributing Centers, 
intelligent Help of All Kinds, 

Many Kinds of Raw Material. 














To sound industries, substantial inducements 
qill be given by many of the places concisely 
in the pamphlet * yoo Cities and Towns 

Wan Industries." Write for a copy. woasts 
all of industries are wanted. libera 
inducements are offered TEXTILE Us- 
TRIES in the South by a number of good places. 
GEORGE C. POWER, Industrial Commissioner 


I.C. R. R. Co., Chicago. 1298. | 





Steel Stamps and Stencils. 


TY, J. H. & Co., Rubber Stamps 
Seals, Stencils, Automatic Check Punches 
and Numbering Machines. 92 Seneca St. 


The Iron Founder 


A comprehensive treatise on the art of 
molding, including chapters on core mak- | 
ing, loam, dry sand and green sand mold- 
ing, also crystallization, shrinkage and | 
contraction of cast iron and a full explan- | 
ation of the science of pressures in molds, 
added to which are formulas for mixtures 
of iron, tables, rules and miscellaneous in- 
formation. By Stimpson BOLLAND. IIlus- 
trated with over 300 efigravings. 12mo.; 
BIBER ccoccvceseccocsccsvccsesecesos opnbsocenses $2.50 








Sent, postpaid, on receipt of price, by 


The Iron Trade Review Co., 


i 
' 





BROKEN PINS AND AXLES MEAN DELAYS. 
DELAYS MEAN EXPENSE. 


NICKEL STEEL 


; The Ideal W.aterial for Engine Forgings. 
High teftsile strength combined with great elasticity. 
SEND TO OUR NEAREST OFFICE FOR PAMPHLET. 


THE BETHLEHEM IRON COMPANY, 


SOUTH BETHLEHEM, PA. 


PHILADELPHIA, CHICAGO, 
421 Chestnut Street. 1433 Marquette —* 


National Tube Works Company, 


MILLS AT McKEESPORT, PA. 
ee 


toxtee, e makers of Special Mild Steel and Wrought Iron 
Pipe, Boiler Tubes and Casing in the World. From ore to finished 
product. Sizes from % of an inch to 30 inches. 


SALES HOUSES: 
Chicago, St. Louis, New York, Boston. 










NEW YORK, 


100 Broadway. 











| 
| 


Pittsburg, 








Hydraulic Pressed Forging. 


WYMAN & GORDON, Worcester, Mass. 
New York Office: 116 Liberty st. 


DEROPYP FORGING Ss. 





The A B C of Iron.—aA book for foundrymen. It 


is issued in cloth binding, and gives much valuable matter on 
how to reduce cost of mixtures, and on grading and numbering 
of pig iron. CHAPTER HEADINGS :—Iron—Whattis it? Pig Iron. 
Constituents of Iron. Numbering of Pig Iron. Grading of Iron. 
How to Reduce Cost of Mixture. Steel. Physical Properties of 





CHICAGO. CLEVELAND. PITTSBURG 





A large and growing circulation among machine 
shop and foundry firms has 


Tae Iron TRADE REVIEW. 


Metals Defined. Statistics. Early History and Manufacture of 
Iron. Former price $2.00, NOW §$1.00.. Order ot 7That/ronm Trade 
Review Co., 27 Vincent St., Cleveland, O. 





To the Hardware 





bicycle. Write u 





in bicycle construction. 





BRANCHES: — New York, Ch 


We have a proposition of special in- 
terest to those whose trade demands a good, low-priced 


is the stamp of excellence 


Detroit, Toledo, San Francisco, Toronto, London, Paris, Hamburg 


Dealer: 





s to-day. 
H. A. LOZIER & CO., 


Mfgrs. Cleveland Bicycles, 


Cleveland, Ohio, U.S.A. 


icago, Boston, Philadelphia, Buffalo 


ee 
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DETROIT 


. — x fe 

= = p ) Emery-Coroundum 
cS Ee ge oe WHEELS, 
rena W Sellers’ Tool and Twist Drill Grinders, 


Company, Woo Seren eg J. WENDELL COLE, 
Sharpsvilie, Pa. a P. 0. Box 84, 911 No. 112 Clark St., 
Foundry Irons. ii Se COLUMBUS, OHIO. CHICAGO, ILL. 
Strength, Fluid- 
ity, Uniformity. 
American Scotch (@ BAUSH & HARRIS MACHINE TOOL CO., 


brand unequaled. FNE TOOLS & METAL WorKe, 
HENDERSON & TRAGO. Agents, Sprinmgeiclia, Mass. 10-12 N.cANAt AS Su 


—— Manufacturers of Radial Drills, t # H. BESLY & 4 
ae Multiple Spindle Drills, ——— 
: Universal Radial Drills,$\3 The STAR Hack Saw 

— Boring and Turning Mills. $)} (2, ScT ioc of ait kinds sp 

Perfect HIGH GRADE ONLY. Write for Prices. Yee 1 that bas ot 


complimentary 
Lubrieatin | 
e Meehan Boiler & Construction Co., 
Metal. LOWELLVILLE, OHIO, 


MANUFACTURERS OF 
The only Phosphorized Tin MEEHAN’S COMBINED SAFETY and WATER TUBE BOILER. 
oe eta E etal jn the All kinds of Biast Furnace, Stee! Plants and Stand Pipe Work. 
tier dues wei Also all kinds of Oil! Refinery and Tank Work. 
WROUCHT IRON WELDED and RIVETED ANNEALING BOXES. ) 


Perfect Lubricating Meial Co., Structural and Engineering Work. $i Falls Co. 8 Reade St., New 
ae, eob, 0.0. alae The “ORIGINAL GANDY” 


Cincinnati, Ohio, U.S. A. 
Stitched Cotton Duck Belting, 


; iy) Especially adapted for Main Drivers, Saw Mills, Cotton Gins. 
£ vue ls Cotton Presses, and for all places where belts are subjected t« 
e moisture or atmosphe changes,the *“‘“GANDY’ =— paramount. 








PA., 











Post Office. PITTSBURG, 


ReGen ae aoe ew Pahoa weene Goes See Bienen een ehtanaw488.. Zt. Wha’) | | 6 





=" B23 eI ES <<>> ES ES 











AAS YVAN 


For farther information, pricés, etc« 


77, 
LLNS The GANDY BELTING CO.. Baltimore,-Mé: 





Write for Photograph and Low Prices 


Shovels t.. fi Fire Brick, Fire Glay, Pig 


F. B. STEVENS, Detroit, Mich.” 











No. 18 to 21 New ib Presses. * s ~— , Special Maehine 
DANIELSON Iron Mining. alli ; __ IRON CASTINGS. 


Estimates made from drawings. 
MACHINE | ge) ~ == drawings prepa 

We have machines of new designs with rt - Wheeling Mold & Foundry 
AND hoisting, swinging and crave engines. SHI Wheeling, W. Va. 
TOOL These were designed and constructed espe- 
COMPANY, aac * meet np ogg of iron mining | ia Peo ‘‘It is true 

a S. | . ¢ 

MANUFACTURERS OF AND rg as te oe that advertising 


DEALERS IN seal ea ‘: . = y 7 | ' will not 
WE INVITE MOST RICID . £5 


Machine Tools INVESTICATION. we am put merit 

| Sad ‘ into poor 

Dies, Special For full information address | merchandise, 
Machinery, Etc. THE Ag HH but good 

AGENTS for E. W. Bliss Co.'s - a) Hie . merchandise 


and Garvin Machine Co.’s oo : ; i 
-guiby MARION STEAM SHOVEL CO. = =  —|_ often becomes 














Presses and Machine Tools. 
| poor for the 
Address Marion, Ohio. | want of good 








Be 83-87 Lake St., advertising.” 
CLEVELAND, o. Wes When writing to advertisers please mention The lron Trade Review. Some Essential Oils for 
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